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exclusive  knowledge  and  perfected 
ability— are  the  bone  and  substance 
of  the  standard  line  of  Cutler- 
Hammer  Motor  Control. 

This  has  made  C-H  Standard  Con¬ 
trol  seem  ahead  of  its  time,  has  re¬ 
sulted  in  the  known  superiority, 
dependability,  and  operating  econ¬ 
omy  of  all  C-H  Control.  CUTLER- 
HAMMER,  Inc.,  Pioneer  Manufac¬ 
turers  of  Electric  Control  Apparatus, 
1285  St.  Paul  Ave.,  Milwaukee,  Wis. 


an  exclusive  line  of 
'  endeavor  far  beyond  the  efforts 
of  others — winning  victories  in  fields 
where  many  have  failed — the  spe¬ 
cialist  in  any  line  acquires  knowl¬ 
edge  and  technique  superior  to  that 
of  the  general  run  of  men. 

Specializing  thus  in  Motor  Con¬ 
trol,  Cutler-Hammer  engineers  have 
met  and  solved  the  most  difficult 
Motor  Control  problems.  The  fruit  of 
these^million  victories,** this  special, 


CUTLER 


AMMER 


Control  Equipment  Good  Electric  Motors  Deserve 


«MC0E.!ia"3rNC»BM 

>V4RK  N  J. W!>*^ 


MODERN 

MAINTENANCE 


VENTS 


BREAKDOWNS 


MODKK.N  maintenance  prevents 
failure.  It  anticipates  break¬ 
downs,  troulile  and  inefTiciencv. 

Today,  alert  maintenance  men,  by 
systematized  periodic  inspection  of  mo¬ 
tors,  generators,  portable  electrical  t(M)ls, 
insulation  and  other  electrical  units, 
discover  the  causes  that  might  result  in 
a  breakdown,  failure  or  inefliciency  and 
make  repairs  or  readjustments  before 
dainage  or  loss  can  occur. 

Power  losses,  over  and  iindi-r  loailed 
motors,  voltage  drop  on  lines,  defective 
insulation  and  grounds  arc  seldom  evi¬ 
dent  to  the  eye  until  damage  or  loss  has 
resulted. 

Electrical  testing  instruments  must 
be  used  to  locate  variations  from  normal 
and  determine  line  or  circuit  conditions, 
ddiese  tests,  to  be  worthwhile,  must  be 
made  with  dependable,  accurate  instru¬ 
ments. 

Idle  Vi  eston  Junior  Line  of  A.C.  Port¬ 
able  Testing  Instruments  have  been 
used  for  years  by  maintenance  depart¬ 
ments  because  of  their  reliable;  depend¬ 
able  operation,  ddiese  instruments  com¬ 
bine  rugged  construetion  with  Weston 
precision  and  accuracy.  AX  ben  using 
AX  estons,  maintenance  men  knoiv  that 
meter  readings  represent  the  true  pic¬ 
ture  of  circuit  conditions. 

If  rite  for  Del  oils 


miOWATTs 


The  If  estofi  Junior  I.ine  consists  of  MihIcI  ■132  /).  and 
sin  file  phase  If  attmeters,  Mtnlet  133  I.C..  inirneters 

and  I  oltmeters.  These  instruments  are  arailahle  in  a  iride 
list  of  raiifhe  eornhinations  suitable  to  nu'et  practically  eivry 
re<iuiretnent  encountered  in  industrial  maintenance. 


WESTON  Electrical  Instrument  Corporation 

578  Frelinghuysen  Avenue  Newark,  N.  J. 
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VARNISHED  CAMBRIC  INSUUTIOH 


Fifty  years  of  service  have 
established  the  reputation  of 
Okonite  rubber  insulation  for 
absolute  qualilty. 


Okonite  Varnished  Cambric  In¬ 
sulated  Cables  have  been  installed 
in  enormous  numbers  and  for  every 
kind  of  work,  and  their  performance 
has  been  comparable  to  that  of 
their  twin  product,  Okonite  Rubber 
Insulated  Cables. 


OKONITE  PRODUCTS 


Okonite  Insulated  Wires 
and  Cables 

Okonite  Insulating  Tape 
Okocord 


Varnished  Cambric  Cables 
Manson  &  Dundee 
Friction  Tapes 
Okoloom 


OKONITE-CALLENDER  PRODUCTS 


Impregnated  Paper  Cables 


Super-tension  Cables 


Okonite  Varnished  Cambric  Cables 
exemplify  the  way  that  The  Okonite 
Company  progresses  with  the 
Electrical  Industry,  perfecting  and 
producing  the  kinds  of  insulated 
wires  and  cables  needed  to  meet 
the  expanding  requirements  of 
plant  construction  and  operation. 


Splicing  Materials 


THE  OKONITE  COMPANY 

Founded  1878 


THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 
Factories:  Passaic,  N.j.  Paterson,  N.J. 

MmBfSk  SALES  OFFICES; 

NEW  YORK  CHICAGO  PinSBURGH  ST.  LOUIS 
BOSTON  ATLANTA  SAN  FRANCISCO 

LOS  ANGELES  SEATTLE  DALLAS 


Novelty  Electric  Co.  F.  D.  Lawrence  Electric  Co. 

Philadelphia,  Pa.  Cincinnati,  O. 

Canadian  Representatives;  Engineering  Materials,  Limited, 
Montreal 

Cuban  Representatives;  Victor  G.  Mendoza  Co.,  Havana 
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OKONITE  QUALITY  CANNOT  BE  WRITTEN  INTO  A  SPECIFICATION 
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Two  states  ban  utility  merchandising 


-Prominent  utility  men  testify 
before  the  House  committee  in¬ 
quiring  into  Public  Service  Com¬ 
mission  matters  in  Pennsylvania 
and  explain  their  views  and  meth¬ 
ods  frankly.  J.  E.  Zimmermann 
for  “prudent  investment”  theory 
—p.  620. 


-Kansas  and  Oklahoma  pass 
legislation  forbidding  utility  com¬ 
panies  To  sell  appliances.  Indiana, 
Nevada  and  California  have  dis¬ 
approved  proposed  laws.  Hills 
await  action  in  Legislatures  of 
Missouri,  Nebraska  and  Pennsyl¬ 
vania — p.  619. 


It  is  possible  that  in  ten  years 
television  may  reach  the  stage  of 
popularity  novo  achieved  by  radio, 
but  tremendous  problems  must  be 
overcome  before  that  goal  can  he 
reached. 

ARTHUR  H.  COMPTON, 
Nobel  Prize  .Medalist, 
Physicist, 
University  of  Chicago. 


Utilities  sound  despite  politicians 


Drought  data  from  Garolinas 
and  from  the  Rocky  Mountain 
States  alike  are  to  the  effect  that 
restoration  of  stream  flow  to  nor¬ 
mal  is  still  a  long  way  off.  Electric 
service,  however,  goes  on — p.  621. 


Political  attacks  powerless 
to  deprive  utility  company  securi¬ 
ties  of  their  sftatus  as  sound  invest¬ 
ments,  declares  M.  S.  Sloan,  head 
of  New  York  City’s  associated 
power  companies — p.  639. 


St.  Lawrence  development  bill 
passes  New  York  Assembly  and 
goes  to  Senate,  but  without  all  the 
amendments  asked  by  Governor 
Roosevelt,  to  whom  a  full-time, 
high-salaried  Power  Authority  is 
refused — p.  618. 


Factory-assembled  network  units 

simplify  planning,  reduce  cost 


Commercial  electric  cooking 
is  championed  hy  a  prominent 
St.  Louis  cafeteria  man,  who  says 
proprietor,  cooks  and  customers 
all  like  it  and  that  it  is  not  unduly 
expensive — p.  646. 


Compact  network  vault  unit, 
factory-assembled  and  operated  at 
4,000  volts,  now  simplifies  the 
planning  of  lighr  and  power  sys¬ 
tems  and  reduces  ultimate  costs 
to  the  companies — p.  633. 


Pittsburgh  industrial  plants 
through  correcting  their  power 
factor  are  paying  for  equipment 
in  a  period  of  from  eight  months 
to  two  vears — p.  628. 


Electragists  Take  up  Arms  Against 
"^xzz  Wiring^^  Idea 


Determined  opposition  by  elec¬ 
trical  contractors  to  the  adoption  by 
light  and  power  utilities  of  any  policy  of 
“free  wiring”  is  evinced  by  the  follow¬ 
ing  resolution  which  was  passed  on 
March  17  by  the  executive  committee 
of  the  Association  of  Electragists, 
International : 

Whereas  in  certain  instances  power  com¬ 
panies  have  offered  premiums  to  encourage 
tlie  buying  of  electrical  appliances  sold  by 
them,  such  combination  sales  being  made 
without  adequate  margins  covering  the  true 
value  of  the  articles  and  the  cost  of  selling, 
and 

Whereas  consideration  is  now  being  given 
to  plans  whereby  power  companies  would 
absorb  the  cost  of  wiring  incident  to  the 
sale  and  installation  of  electric  ranges  and 
other  heavy-duty  appliances,  charging  same 
to  promotional  expense ; 

Therefore,  be  it  resolved  by  the  Associa¬ 
tion  of  Electragists,  International,  that  such 
sales  methods  are  not  only  uneconomic  from 
the  standpoint  of  sound  merchandising,  but 
detrimental  to  the  interests  of  industry  re¬ 
lationships,  for  the  following  reasons,  which 
are  obvious : 

1.  That  the  sale  price  of  any  appliance 
sold  by  power  companies  should  include  a 
fair  margin  for  overhead  and  profit  added 
to  the  cost  of  both  the  device  and  the  wir¬ 
ing  for  same,  and  that  “installed-complete” 
prices  quoted  to  customers  should  cover 
such  adequate  margins  for  both  the  device 
and  the  wiring. 

2.  That  so-called  “free  wiring”  offers  on 
heavy-duty  appliances  sold  by  power  com- 
IMun’es  seriously  react  against  the  normal 
relations  of  electrical  contractors  with  their 
customers  where  proper  charges  are  made 
for  wiring. 

3.  That  the  giving  of  premiums  or  the 
absorption  of  installation  expense  is  a  form 
of  price  cutting  which  tends  to  create  the 
impression  with  the  public  that  the  usual 
sale  prices  for  appliances  include  abnor¬ 
mally  large  profits  or  that  the  losses  arising 
from  such  concessions  are  charged  to  utility 
operations. 

4.  That  other  merchants  marketing  elec¬ 
trical  appliances  resent  such  merchandising 
^ndicies  on  the  part  of  power  companies, 
thereby  jeopardizing  friendly  intratrade  re¬ 
lationships. 

5.  That  the  practical  and  economic  value 
of  most  standard  electrical  appliances 
offered  to  the  public  at  the  prevailing  low 
prices  justifies  the  highest  respect  of  the 
industry  and  as  such  does  not  admit  of  any 
sort  of  an  aix)logy  as  a  substitute  for  in¬ 
telligent  salesmanship. 

T 

Albany  Assembly  Passes 
Cornaire  Bill,  130  to  0 

Bv  K  VOTE  OF  130  to  0,  on  rapid 
roll  call,  the  New  York  Assembly 
passed  the  Cornaire  St.  Lawrence  River 
<levelopnient  bill  on  Tuesday  and  sent 
the  bill  to  the  Senate.  The  Senate  re¬ 


ferred  the  measure  to  the  finance  com¬ 
mittee,  which  reported  it  with  recom¬ 
mendation  for  third  reading,  but  so 
amended  as  to  make  it  mandatory  that 
the  Governor  appoint  as  the  five  trus¬ 
tees  the  present  members  of  the  St. 
Lawrence  Power  Development  Com¬ 
mission. 

The  measure,  as  previously  explained, 
creates  a  State  Power  Authority  com¬ 
posed  of  five  part-time  members  clothed 
with  power  to  negotiate  with  the  federal 
and  Canadian  governments,  fix  rates 
and  enter  into  contracts  with  private 
companies  for  the  distribution  of  power. 

.A  number  of  changes  suggested  by 
Governor  Roosevelt  were  made  in  the 
bill  by  the  Republicans  before  it  was 
reported  by  the  rules  committee,  but 
his  suggestion  that  the  new  board  be 
composed  of  three  full-time  members  to 
receive  $20,000  a  year  was  rejected,  as 
was  his  request  that  the  bill  empower 
him  to  subpoena  witnesses  in  relation 
to  any  investigation  he  might  make  with 

T 

BYRD  IS  "TELEVISED  ” 


On  a  visit  to  the  General  Electric 
research  laboratory  in  Schenectady 
recently  Rear  Admiral  Richard  E. 
Byrd  was  '"televised”  Above,  Dr. 
E.  F.  ir.  Alexanderson,  who  de¬ 
veloped  a  projector  capable  of  han¬ 
dling  a  television  picture  of  a  screen 
7  ft.  square,  is  seen  displaying  the 
apparatus  to  the  famous  explorer. 


regard  to  contracts.  An  appropriation 
of  $10,000  for  the  investigation  of  con¬ 
tracts  by  the  Governor  was  raised  to 
$25,000  and  the  time  increased  from  30 
to  60  days.  Amendments  that  were  ac¬ 
cepted  prohibit  the  sale  or  lease  of  any 
power  house  and  give  the  Power 
Authority  jurisdiction  over  all  water¬ 
sheds  emptying  into  the  St.  Lawrence 
River. 


Holding  Company  Blamed 
For  Rate  Stipulation 

Light  was  thrown  on  plans  to  merge 
two  subsidiaries  of  the  Associated  Gas 
&  Electric  Company — the  Rochester  Gas 
&  Electric  Corporation  and  the  New 
York  State  Electric  &  Gas  Corporation 
— and  upon  the  failure  for  the  time 
being  of  the  effort  made  in  the  recent 
past  to  bring  about  rate  reductions  by 
the  Rochester  company  when  the  New 
York  Public  Service  Commission  made 
public  this  week  a  letter  to  Herman 
Russell,  the  Rochester  utility’s  president, 
in  which  Chairman  Maltbie  charges  the 
Associated  Gas  with  having  blocked 
rate  reductions  in  Rochester  by  making 
the  approval  of  this  merger  by  the  com¬ 
mission  the  price  of  the  company’s  ac¬ 
cepting  a  rate  reduction. 

According  to  Chairman  Maltbie’s  let¬ 
ter,  a  rate  cut  of  approximately  $420,000 
a  year  had  been  agreed  upon  tentatively, 
of  which  more  than  $300,000  was  to  be 
in  domestic  rates,  and  a  conference  upon 
the  form  of  schedules  was  on  the  point 
of  being  held  between  the  commission 
and  the  Rochester  executives  when  the 
Associated  Gas  at  the  eleventh  hour 
made  its  proposal.  Mr.  Maltbie  terms 
the  alleged  bargaining  offer  an  improper 
one,  holding  that  the  commission  could 
not  approve  a  merger  without  examin¬ 
ing  its  terms  and  ‘basis.  He  concludes 
as  follows : 

The  negotiations  have  been  conducted 
upon  the  basis  of  conditions  as  they  now 
exist,  treating  the  Rochester  Gas  &  Elec¬ 
tric  Corporation  as  a  separate  entity.  If 
this  corporation  were  to  be  merged  with 
another  and  marked  economies  effected, 
rates  should  be  reduced  considerably  more 
than  ^20,000.  If  it  is  the  plan  of  the 
Associated  to  retain  the  rates  in  Rochester 
upon  a  higher  level  than  they  would  other¬ 
wise  be.  in  order  that  rates  may  be  reduced 
elsewhere,  we  may  frankly  state  that  the 
commission  is  opposed  to  this  principle. 
Consumers  of  electricity  in  the  Rochester 
district  cannot  reasonably  be  required  to 
pay  higher  rates  in  order  that  others  in 
other  parts  of  the  state  may  be  reduced. 

The  responsibility  for  the  failure  of  the 
negotiations  rests  squarely  upon  the  officials 
of  the  Associated  Gas  &  Electric  Company. 
We  do  not  blame  you  [Mr.  Russell].  The 
commission  and  the  city  and  county  offi¬ 
cials  of  Rochester  have  done  their  part. 
In  view  of  the  action  of  the  Associated 
company  our  only  recourse  is  to  proceed 
with  a  formal  rate  case,  and  the  commis¬ 
sion  has  fixed  April  16  as  the  date  for  the 
first  hearing. 
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The  Rocky  Mountain  Power  Company,  subsidiary  of  the  Montana  Power  Company,  is  diverting  the  river 
through  a  1,700-ft.  tunnel  from  A  to  D.  The  150,000-hp.  project  will  utilise  Flathead  Lake  as  a  regulating 
reservoir  by  means  of  a  dam  at  B,  200  ft.  high  and  620  ft.  long.  The  power  house  zvill  be  built  at  C.  It 
zvill  operate  under  a  head  of  185  ft.  when  the  lake  is  full. 


Power  and  RcQuIation  utilities  having  equipment  on  public  largely  on  evidence  introduced  by  the 

^  ^  highways,  in  state  parks  or  on  state-  utility  company  under  investigation.” 

in  State  Lesisiatures  owned  lands.  These  taxes  would  cover  yORK,— The  Legislature  has 

In  California  the  measure  to  prohibit  ThrkouTe^has^past^^^  KnVht  bdl  creatine  ^  temoorlrv'^stSe 

merchandising  by  public  utilities  has  for  the  assessment  by  the  Tax  Commis-  .  •  .  .  ^nintlv  with  similar 

been  killed  by  the  Senate  public  util-  sio„  of  the  Union  Electric  Light  &  Iviio  ^ 

ities  committee,  which  refused  to  re-  Power  Company’s  hydro-electric  devel-  commissions  of  states  adjoining  New 
port  it  by  a  vote  of  six  to  three.  This  opment  on  the  Osage  River  at  Bagnell  °  ma 'e  a  survey  i  i  y 

action  makes  California  the  third  state  and  the  distribution  of  the  revenue  engaged  in  interstate  transmis- 

to  reject  such  a  measure— the  others  among  the  counties  in  which  land  is  formulate  the  terms 

being  Indiana  and  Nevada.  Kansas  and  inundated.  It  has  also  passed  its  judici-  between  such  states  and  the 

Oklahoma  have  passed  such  bills,  and  ary  committee’s  substitute  for  a  bill  federal  pvernment  and  to  recommend 
others  were  introduced  in  Pennsylvania,  prepared  bv  the  Attorney-General  for  P^'oposed  legislation,  state  and  federal, 
Missouri  and  Nebraska.  state  regulation  of  water-power  re-  to  regulate  and  control  effec- 

CONNECTICUT.— Prof.  Richard  J.  sources  and  of  all  hydro-electric  power  companies  engaged  in 

Smith  of  the  Yale  law  department,  plants  in  the  state.  This  bill  would  interstate  transmission  of  power, 

nominated  by  Governor  Cross  to  sue-  create  a  water-power  commission,  to  in-  OHIO. — A  bill  to  prevent  utilities 

ceed  Joseph  W.  Alsop  on  the  Connecti-  elude  members  of  the  Public  Service  from  making  fixed  service  charges  has 
cut  Public  Utilities  Commission,  was  re-  Commission  and  state  officers,  which  been  killed  in  the  Senate  utilities  com- 
jected  by  both  the  House  and  the  Senate  would  be  authorized  to  grant  licenses  to  mittee.  Utility  representatives  pointed 
last  week,  by  votes  of  173  to  85  and  19  water-power  projects  for  not  more  than  out  that  provisions  of  the  measure  would 
to  15  respectively.  Professor  Smith  50  years  and  to  fix  a  rental  charge.  A  violate  present  contracts  and  jeopardize 
came  out  with  a  statement  in  which  he  duplicate  bill  in  the  Senate  had  not  been  rural  service  agreements. 

deplored  the  defeat  in  the  Senate  of  the  reported  out  of  committee  when  this  was  OKLAHOMA _ The  law  forbidding 

three  measures  to  brraden  the  commis-  written.  meVchandise,  approved  hv  thl 

Sion  s  powers  no  ed  last  week  calling  NEW  H.\MPSHIRE.  -  Governor  Governor,  will  go  into  effect  ninety  days 
them  ^  modest  attemp^  to  niMernize  Winant  in  an  address  before  after  the  adjournment  of  the  Legislature, 

archaic  laws,  saying  timt  no  honesty  at-  Seimte  this  week  urged  passage  of  A  House  bill  relating  to  the  right  of 
loiT^  ^  ®  a  bill  now  before  that  bodv  which  pro-  municipalities  to  maintain  public  utili- 

111  ,  and  declaring;  What  is  really  charging  back  to  piblic  utilities  ties  and  issue  bonds  for  the  purpose  of 

needed  is  a  thoroughgoing  re-e.\amina-  investigation  of  their  rates  acquiring  them  has  been  reported  favor- 

Kin  of  the  entire  statutory  structure  of  Service  Commission,  ably  by  the  municipal  corporations  com- 

e  commission.  Describing  the  measure  as  of  “para-  mittee.  Another  bill  has  passed  the 

MINNESOTA.  A  bill  to  allcnv  any  rnount  importance,”  the  Governor  out-  House  declaring  the  value  of  property 
city  or  village  to  acquire  a  power,  light,  lined  its  provisions  and  suggested  an  of  public  service  corporations  as  ren- 
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‘i)lue-sky”  l;i\v  exempts  utility  securities 
under  specified  conditions. 

I'ENXSYL VANIA.— Proceedings  of 
the  House  committee  investigating  the 
Public  Service  Commission  are  noted  on 
this  page.  Senator  John  J.  McClure, 
a  member  of  the  Senate  committee  in¬ 
vestigating  the  commission  and  the  utili¬ 
ties,  has  introduced  a  measure  to  give 
the  commission  control  over  the  issu¬ 
ance  of  securities  by  public  service  com¬ 
panies.  The  measure  also  provides  that 
in  case  of  mergers  of  utility  companies 
the  capital  stock  of  the  company  formed 
by  the  merger  shall  not  exceed  the  sum 
of  the  capital  stock  of  the  merged  or 
consolidated  companies  and  that  this 
capital  stock  added  to  the  bonds  and 
other  notes  shall  not  exceed  the  value 
of  the  property  involved  and  any  addi¬ 
tional  sum  actually  paid  in  in  cash. 
Senator  McClure  previously  introduced 
a  bill  providing  for  the  establishment  of 
a  people’s  counsel  bureau,  and  this  has 
been  rei)orted  out  of  committee.  Two 
bills  fathered  by  Senator  Aron  would 
give  the  commission  jurisdiction  over 
leases  and  rentals  paid  by  operating 
companies  for  “underlying”  properties. 
The  administration  bill  providing  for 
the  creation  of  a  Fair  Rate  Board  to 
replace  the  present  Public  Service  Com¬ 
mission  has  been  amended  to  provide 
that  the  seven  members  of  the  proposed 
body  be  appointed  by  the  Governor  in¬ 
stead  of  elected  by  districts.  Amend¬ 
ments  also  em])ower  the  Governor  to 
remove  any  member  of  the  board  "at 
his  pleasure.” 


Zimmerman,  Taylor  and 
Joh  nson  Testify  Frankly 

So’MEWiiAT  HEATED  exchanges  of  words 
with  counsel  for  Governor  Pinchot 
marked  the  examination  at  Harrisburg 
of  John  E.  Zimmermann,  president  of 
the  United  Gas  Improvement  Company, 
when  the  former  appeared  on  March  25 
as  a  witness  before  the  House  committee 
of  inquiry  into  the  Public  Service  Com¬ 
mission.  Mr.  Zimmermann  explained 
that  the  U.  G.  I.,  owning  98  per  cent  of 
the  Philadelphia  Electric  stock,  charged 
a  management  fee — $150,000  in  1930 
and  $100.0(X)  in  1929. 

An  inquiry  whether  a  profit  of 
$1,400,000  to  stockholders  had  not  been 
charged  to  customers  Mr.  Zimmermann 
called  nonsense.  He  denied  influencing 
the  votes  of  employees  or  stockholders 
at  the  last  election,  though  he  had 
directed  the  attention  of  the  latter  to 
Mr.  Pinchot’s  speeches  against  utilities. 
Mr.  Zimmermann  said  he  thought  that 
utilities  should  be  allowed  to  earn  8  per 
cent  and  declared  he  favored,  with  some 
reservations,  the  “prudent  investment” 
theory  of  rate  making. 

“I  think  the  present  public  service  act 
is  one  of  the  best,  on  the  whole,  that  I 
know  of,”  Mr.  Zimmermann  said,  “and  I 
might  say  I  am  familiar  with  the  acts 
in  many  other  states.  All  in  all,  the 
Pennsylvania  law  is  a.  good  one,  but  it 
needs  revamping  in  several  respects, 
two  in  particular.  Some  power  should 
be  given  the  Public  Service  Commission 
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to  suspend  rates  when  an  application  for 
an  increase  is  pending,  and  there  should 
also  be  a  mandatory  provision  that 
decisions  by  the  commission  would  be 
rendered  within  a  reasonable  time, 
decisions  by  the  commission  shall  be 
strengthened  in  connection  with  issuing 
securities.  Reasonable  pO'Wer  of  control 
over  securities  should  be  given  to  the 
commission.” 

William  H.  Taylor,  president  Phila¬ 
delphia  Electric  Company,  pointed  to 
the  many  rate  reductions  made  by  it. 
amounting  to  $6,500,000  in  six  years, 
and  e.xplained  its  rural  service  policy. 

The  employment  of  lobbyists  by  electric 
companies  was  described  by  Walter  H. 
Johnson,  former  president  of  the  Phila¬ 
delphia  Electric  Company,  who  said  he 
saw  nothing  unethical  in  the  expenditure 
of  sums  which  never  exceeded  $10,000 
for  a  two-year  period,  but  that  large 
sums  so  spent  would  be  unethical.  The 
money  expended  to  stop  the  passage  of 
“pinch”  bills  was  paid  to  Mr.  Johnson 
as  a  member  of  a  legislative  committee 
of  the  Pennsylvania  Electric  Association 
and  was  passed  on,  he  said,  to  operation 
costs  of  electric  companies. 

Nevin  L.  Funk,  a  vice-president  of 
the  Philadelphia  Electric,  and  other 
prominent  members  of  that  organization 
also  test*ified.  Inquiries  as  to  personal 
contributions  to  campaigir  funds  were 
made  of  various  witnesses,  and.  free 
admissions  of  financial  aid  as  individuals 
to  Mr.  Pinchot’s  opponent  were  made. 

On  March  27,  W.  M.  Dietrick,  a 
Pittsburgh  accountant  employed  by  the 
Governor,  went  into  the  difference  be¬ 
tween  utility  valuations  for  taxation  and 
those  for  fixing  rates.  He  said  that 
eighteen  electric,  companies  which  paid 
a  state  tax  of  5  mills  on  an  aggregate 
valuation  of  $173,673,643  valuecl  their 
properties  for  rate-fixing  purposes  at 
$237,575,227,  a  difference  of  $63,901,584. 

Other  testiniory  on  valuations  anc 
rates  was  heard  last  week  and  this. 

T 

Northwest  Engineers  Take  Up 
Radio  Interference 

Proc.ress  of  research  into  the  causes 
of  radio  interference,  methods  of  meas¬ 
urement  and  remedial  measures  was 
reported  at  the  recent,  meeting  of  the 
Engineering  Section,  Northwest  Electric 
Liglit  and  Power  Association,  at  Wen¬ 
atchee,  Wash.  Prof.  F.  O.  McMillan 
of  Oregon  State  College  gave  rfesults 
on  an  experimental  66-kv.  line  with 
pin-type  insulators  which  showed  the 
great'  necessity  for  quantitative  meas¬ 
urements  of  interfering  radiations. 
Manufacturers  stated  tliat  it  is  entirely 
possible  to  make  an  interference-proof 
pin-type  or  pedestal  insulator  and  that 
the  solution  must  come  not  only  from 
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ARC- WELDED  HOUSINGS  FOR  SUBSTATIONS 


Without  arc  welding  it  would  have  been  impracticable  to  build  the 
Westinghouse  substation  housings  recently  completed  at  East  Pitts¬ 
burgh.  These  structures,  65  ft.  long,  25  ft.  10  in.  wide  and  15  ft.  4^  in. 
high,  will  each  house  a  21.400-kra.  Westinghouse  frequency-changer 
set  for  railroad  electrification  near  Philadelphia 


620 


ELECTRICAL  WORLD— April  4,  1931 


BUFFALO’S  POLISH  PRESS  UP  TO  DATE 


roatinjj  the  surface  to  distribute  the 
dielectric  flux  but  from  a  change  in 
shape  as  well. 

Hydrographs  made  from  tree-ring 
studies  of  precipitation  elicited  much 
discussion.  The  value  of  such  work  was 
shown  by  a  study  relating  to  a  North¬ 
west  hydro  development  now  under  con¬ 
struction. 

Continued  success  with  electric  fish 
screens  was  reported ;  the  construction 
of  a  fishway  at  the  Rock  Island  plant 
on  the  Columbia  River  specially  de¬ 
signed  to  pass  salmon  over  a  50-ft.  dam 
was  described,  and  the  attempt  that  will 
he  made  at  the  Ariel  development  on  the 
Lewis  River  to  change  the  spawning 
habits  of  salmon  over  a  five-year  period 
so  that  it  will  not  be  necessary  to  get 
them  over  a  high  dam  was  discussed. 


Merchandising  and  Water 
Heating  Spokane  Topics 


Ten  400-ivatt  floodlamps  concealed  in  ur7is  stripe  udth  light  the  pilasters 
of  the  new  home  of  Buffalo’s  Polish  daily.  “Pittsburgh  penuaflectors” 
bring  out  the  flagpole. 


Bad  Outlook  for  NX/ater  in 
Mountain  States  Persists 

Drot’cht  conditions  similar  to  those 
recorded  on  February  14  (page  3fK')) 
as  obtaining  in  C'olorado  have  prevailed 
throughout  the  Intermountain  States, 
and  unless  a  decided  increase  in  pre¬ 
cipitation  occurs  that  region  will  experi¬ 
ence  during  the  coming  summer  one  of 
the  most  serious  water  shortages  in  its 
history.  Up  to  the  middle  of  March 
the  snowfall  was  the  lowest  recorded  in 
29  years  and  25  per  cent  less  than  the 
previous  minimum  of  the  year  1919. 

Some  doubt  is  expressed  that  the 
American  Flails  reservoir  in  Idaho  will 
be  filled,  and  water  is  already  being 
taken  therefrom  for  irrigation  purposes. 
According  to  present  calculations,  it  is 
stated  rather  definitely,  the  Jackson 
Lake  reservoir,  in  Wyoming,  will  not 
be  filled.  There  is  even  serious  doubt 
whether  the  reservoirs  supplying  stored 
water  for  Salt  Lake  City  will  be  filled. 
It  is  hoped,  of  course,  that  rainfall  will 
furnish  relief,  but  when  this  was  written 
the  outlook  was  not  so  encouraging  as 
could  be  wished. 


’St  Elec-  ^’^‘’tigh  power  to  become  economically 
:ion.  held  while. 

1  17.  A  A  ML’NicwpAL  ELECTRIC  PL.^NT  lias  I)een 
cation  of  approved  by  the  Marietta  (Ohio)  City 
as  pre-  Council,  and  $30(),()()()  in  bonds  to  finance 
Bureau,  the  project  will  be  issued.  The  Village 
benefitecl  Commission  of  South  Charleston,  Ohio, 
>d  by  in-  is  considering  building  a  power  plant. 
1.  There  The  Fr.\nkfort  (Ky.)  City  Council 
rthwest  a  has  appointed  a  committee  of  eight, 
ole  prob-  including  the  Mayor  and  City  Attorney, 
asis  of  its  to  investigate  the  feasibility  of  estab- 
ty  and  to  fishing  a  municipal  electric  power  plant, 
on  that  Recent  p.vyme.nt  by  the  Central  Illinois 
Public  Service  Company  of  certificates 
le  \\ater-  indebtedness  for  the  erection  and  in- 

Shelbyville  (Ill.)  munic- 
iig  -  oad-  electric  plant  and  completion  by  the 
.  ana  re-  company  of  negotiations  for  purchase 
ong  t  lese  plant  and  liquidation  of  the  city’s 

debt  for  the  enterprise  are  reported. 
Preliminary  survey.s  for  a  municipal 
power  plant  and  distribution  system  at 
ip  in  Perry ville.  Mo.,  are  being  made. 

_  J  Con  vote  on  a  bond  issue 

of  $60(1,000  for  the  same  purpose.  St. 
voted  by  Charles  and  Caruthersville,  Mo.,  and 
1  utilities,  Vinita.  Okla.,  are  other  cities  where  agi- 
distribu-  tation  for  a  municipal  plant  has  reached 
Electric  a  more  or  less  advanced  stage, 
le  Middle  Mayor  D.  C.  McCombs  of  Kansas  City, 
which  a  Kan.,  running  for  re-election,  has 
pledged  himself  never  to  call  an  election 
Zolumbus,  on  a  proposal  to  sell  the  city’s  power 
within  a  plant  unless  ordered  to  do  so  by  a  prop- 
nd  Griggs  erly  empowered  court, 
surveyed  An  offer  of  $700,000  from  the  People’s 
municipal  Service  Power  &  Light  Company  of 
ered  by  a  St.  Paul  for  the  Owatonna  ( Minn. ) 
that  only  municipal  plant  has  been  rejected  by  the 
»!ant  yield  Citv  Council. 


Drought  Conditions  Have 
Been  Severe  in  Carolines 

That  the  two-year  drought  in  the 
Carolinas  was  almost  unprecedented  in 
severity  was  emphasized  recently  when 
announcement  was  made  by  the  Duke 
Power  Comfuuiy  that  it  had  been  com¬ 
pelled  to  cut  off  supplies  of  power  for 


HEADQUARTERS  OF  AN  OLD  DOMINION  UTILITY 


This  attractive  building  of  recent  construction  is  an  ornament  to  the 
famous  university  and  Jeffersonian  city  of  Charlottesville,  Va. 
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many  industrial  plants  in  the  two  states. 
Only  “secondary”  customers  of  the 
Carolina  subsidiaries  of  the  Duke  com¬ 
pany  were  affected  by  this  condition, 
which  was  said  a  week  or  two  ago  to 
he  becoming  worse,  though  good  rains 
in  the  Southeast  are  now  reported. 

Steam  plants  of  the  Duke  interests 
are  in  operation,  but  lack  sufficient  ca¬ 
pacity  to  offset  the  reduced  production 
of  the  hydro-electric  plants.  These  have 
been  operated  on  curtailed  schedules 
about  a  year  because  of  the  shortage 
of  water.  Since  January  1  last  year  an 
accumulated  deficiency  of  15.28  in.  in 
rainfall  at  Charlotte  has  been  recorded 
by  the  United  States  Weather  Bureau. 
'I'he  deficiency  for  the  Carolinas  as  a 
whole  is  approximately  the  same.  Many 
thousands  of  cotton  spindles  and  a  large 
number  of  plants  in  other  industries 
have  l)een  affected. 

In  some  respects  the  drought  has 
been  about  as  severe  as  in  1925.  At 
that  time  the  Duke  companies  were  com¬ 
pelled  to  limit  supplies  of  power  and 
the  cotton  textile  industry  was  forced 
to  go  on  a  drastically  curtailed  basis. 
The  industry  now  is  operating  of  its 
own  accord  on  reduced  schedules,  which 
has  relieved  the  situation. 

▼ 

Debt  Limit  and  Earninss — 
Unused  Franchise  Taxable 

Two  DF.ci.siONS  affecting  franchises  to 
utilities  and  the  powers  of  municipalities 
in  regard  to  them  have  just  been  handed 
down  in  Middle  Western  courts. 

The  much-litigated  question  of  the 
right  of  a  municipality  to  purchase  a 
generating  plant  from  earnings  and 
regardless  of  bonded-debt  limitations 
was  to  the  fore  in  Missouri,  where  a 
United  States  court  at  St.  Louis  held 
that  Campbell,  Mo.,  must  comply  with 
the  electric  light  and  power  franchise 
it  granted  to  the  Arkansas-Missouri 
Power  Company  and  abandon  until 
1935  the  municipal  power  plant  erected 
a  few  years  ago.  The  decision  also 
directed  the  city  to  cancel  its  contract 
with  the  Fairhanks-Morse  Company  for 
the  construction  of  the  municipal  Diesel 
engine  plant  for  $83,000,  of  which  sum 
$20,000  was  raised  through  a  municipal 
bond  issue  and  the  balance  was  to  be 
paid  off  from  earnings  of  the  municipal 
plant.  The  company  contended  that  not 
only  had  the  city  violated  the  franchise 
granted  to  the  company  hut  that  it  had 
exceeded  its  legally  authorized  bonded 
indebtedness. 

The  Nebraska  Supreme  Court,  up¬ 
holding  the  action  of  tlie  local  authorities 
of  Spencer  in  levying  a  franchise  tax 
upon  the  Northern  Nebraska  Power 
Company,  said  that  the  right  to  appro¬ 
priate  the  streams  of  the  state  for  gen¬ 
erating  energy,  the  right  of  eminent 
domain  and  the  right  to  erect  poles  and 


wires  along  the  highways  are  each  a 
franchise  right  the  present  exercise  of 
which  is  not  essential  in  order  that  it 
may  be  subject  to  franchise  taxation. 
The  company  operates  a  hydro-electric 
plant  at  Spencer  and  sells  its  entire  out¬ 
put  at  the  generator  to  the  Interstate 
Power  Company.  It  claimed  immunity 
on  that  ground,  but  the  court  holds  that 
a  generating  plant  is  included  in  the 
term  “electric  light  works,”  and  that  if 
all  its  output  were  used  for  power,  it 
would  still  be  comprehended  within  that 
description. 

T 

Return  of  8  per  Cent  Ngt 
Obligatory,  Says  Court 

Holding  that  the  cost  of  reproduc¬ 
tion  new  of  a  utility  property  should  not 
ordinarily  have  dominant  weight  in  a 
rate  case,  although  it  should  be  con¬ 
sidered,  and  that  the  Public  Service 
Commission  of  the  state  is  not  bound 
to  provide  for  a  return  of  8  per  cent 
to  a  utility,  the  West  Virginia  Supreme 
Court  has  just  set  aside  an  order  of  the 
commission  granting  increased  rates  to 
the  United  Fuel  Gas  Company. 

A  fair  rate  of  return  depends  upon 
present-day  conditions,  the  court  held. 
It  held  also  that  allowances  for  going 
x’alue  and  for  general  overhead  costs 
should  not  be  based  upon  purely  conven¬ 
tional  percentages,  and  whether  going- 
concern  value  should  he  allowed  at  all 
in  determining  a  rate  base  depends  upon 
the  circumstances  of  the  case.  On  one 
point  at  issue  the  court  said : 

“The  Columbia  Gas  &  Electric  Cor¬ 
poration,  which  is  the  holding  corpora¬ 


tion  of  this  utility,  borrows  money  at 
from  to  5  per  cent.  The  parent 
company  then  loans  this  money  to  the 
utility  at  from  6^  to  7  per  cent.  The 
commission  can  disregard  the  parent’s 
profit  of  2  per  cent  and  treat  the  utility 
as  borrowing  money  at  from  44  to  5 
per  cent.” 

▼ 

Oregon’s  Hydro  Board 
Issues  Its  First  Order 

Approximately  52  water-power  filings 
will  in  the  near  future  be  transferred 
from  the  offices  of  the  Oregon  Reclama¬ 
tion  Commission  and  the  State  Engineer 
to  the  State  Hydro-Electric  Commission 
for  final  review,  according  to  the  initial 
order  of  this  newly  created  water 
regulatory  department.  The  applica¬ 
tions  affecting  the  filings  in  question 
were  made  several  years  ago.  hut 
neither  the  engineer’s  office  nor  the  Rec¬ 
lamation  Commission  has  taken  any 
action  other  than  to  hold  preliminary 
hearings.  Among  the  pending  52  filings 
are  those  made  long  since  by  the  Califor- 
nia-Oregon  Power  Company  on  the 
Klamath  River,  the  Northwest  Power 
Company  on  the  North  Santiam  River 
and  Marion  Lake,  and  the  Columbia 
River  Power  Company  on  the  Columhia 
River.  All  of  these  filings  involve  major 
developments. 

The  commission  has  thus  far  received 
only  one  request  from  a  community  for 
informative  advice  about  setting  up  a 
public  utility  district  under  the  new 
laws.  This  was  from  the  city  of 
Reedsport,  served  by  the  West  Coast 
Power  Company. 
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Scattered  Happenings  in 
the  Electrical  Sphere 

United  States 

Taking  of  testimony  in  ihe  Union 
Electric  Light  &  Power  Company  rate- 
reduction  case  was  concluded  before 
the  Missouri  Public  Service  Commission 
at  Jefferson  City  on  March  26.  It  will 
take  a  month  to  prepare  the  transcript 
of  evidence  in  the  case,  and  after  that 
the  attorneys  for  both  sides  will  require 
about  two  months  to  prepare  briefs. 
The  hearing  started  early  in  January. 

An  order  forbidding  bills  for  electric 
or  gas  .service  to  be  sent  by  holding 
companies  instead  of  operating  compa¬ 
nies  has  been  issued  by  the  New  York 
Public  Service  Commission,  Chairman 
Maltbie  remarking :  “The  practices  com¬ 
plained  of  may  be  an  attempt  to  merge 
and  consolidate  operations  without  any 
merging  and  consodidation  of  the  legal 
entities  performing  the  service,  but  no 
such  merger  or  consolidation  is  recog¬ 
nized  by  law,  and  if  companies  desire  to 
merge  and  consolidate  their  operations, 
they  should  do  so  in  a  legal  way  and  ac¬ 
cording  to  methotls  provided  for  in  the 
law.” 

Proposals  for  canalization  of  the 
Willamette  River  in  Oregon  and  the 
development  of  hydro-electric  power 
have  been  tentatively  rejected  by  United 
States  engineers,  and  in  consequence  the 
Willamette  River  Development  .Associa¬ 
tion  favors  discontinuing  effort  in  that 
direction  and  concentrating  on  flootl- 
rontrol  and  reclamation  plans. 

Denial  by  the  Supreme  Court  of 
Connecticut  of  the  application  of  the 
Attorney-General  of  the  state  for  a  new 
trial  in  the  action  started  a  year  or  more 
ago  by  Prof.  Albert  Levitt  of  Redding 
to  force  the  Attorney-General  to  bring 
ouster  proceedings  against  the  members 
of  the  Public  Service  Commission  for 
alleged  neglect  to  enforce  the  grade¬ 
crossing-elimination  law  was  given  last 
week.  The  Attorney-General  now  has 
until  the  first  Tuesday  in  May  to  file 
complaint  in  the  Superior  Court  against 
the  commissioners. 

Sale  of  the  Scioto  Valley  Railway  & 
Power  Company,  Columbus,  Ohio,  to  the 
American  Electric  Securities  Corpora¬ 
tion  of  New  York  is  reported.  The 
Scioto  utility  supplies  energy  to  about 
50  suburban  communities  in  .south- 
central  Ohio.  Its  traction  lines  were 
abandoned  October  1. 

The  Southern  Sierras  and  Nevada- 
California  Power  companies  are  ahead 
of  .schedule  in  the  construction  of  their 
230-mile  steel-pole  transmission  line 
from  San  Bernardino  to  the  site  of  the 
Hoover  Dam,  to  furnish  power  for  the 
builders,  and  it  is  expected  that  the  line 
will  be  ready  for  operation  by  June  1 
instead  of  June  25,  the  date  set.  It  will 
cost  $1,500,000. 


Preliminary  work  on  the  132-kv. 
transmission  line  which  will  intercon¬ 
nect  the  Niagara-Hudson  system  and 
the  New  York  Edi.son  Company  has 
already  been  started  by  a  crew  of  work¬ 
men  employed  by  the  New  York  Power 
&  Light  Corporation,  and  aerial  photo¬ 
graphs  have  been  taken  of  the  country 
through  which  the  lines  will  pass 
between  Hudson  and  Poughkeepsie.  The 
schedule  calls  for  the  completion  of  the 
line  this  fall. 

The  Illinois  Commerce  Commission 
has  filed  a  petition  in  the  Supreme  Court 
of  the  United  States  for  a  mandamus 
to  compel  the  District  Court  for  the 
Northern  District  of  Illinois  to  set  aside 
its  order  denying  the  commission’s 
motion  to  dismiss  the  Chicago  telephone 
rate  ca.se  in  which  the  Illinois  Bell 
Telephone  Company  has  thus  far  suc¬ 
cessfully  contested  the  validity  of  Chi¬ 
cago  telephone  rate  reductions  prescribed 
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Coming  Meetings 

Arizona  L'tilitieit  Assoriation — Biltmore 
Hotel,  Phoeni.\,  April  8-11.  J.  S. 
Arnold,  300  West  Washington  St., 
Phoenix. 

Great  Lakes  Division,  N.E.L..\. — Engi¬ 
neering  Section,  Chicago,  April  9-11. 

L.  F.  Hickernell,  Consumers  Power 
Bldg.,  Jackson,  Mich. 

Maryland  Utilities  Assoeiation — Lord 
Baltimore  Hotel,  Baltimore,  April 
10.  D.  E.  Kinnear,  803  Court  Square 
Bldg.,  Baltimore. 

Northwest  Kleetrie  I.iglit  and  Power 
Association — Accounting  Section,  Salt 
Lake  City,  April  13  and  14  ;  general 
convention,  Boise,  Idaho,  June  17-20. 

B.  Snow,  1208  Spalding  Bldg.,  Port¬ 
land,  Ore. 

Missouri  .Association  of  Public  Utilities 
— Excelsior  Springs,  Mo.,  April  IS¬ 
IS.  F.  D.  Beardslee,  315  N.  12th 
St.,  St.  Ix>uis. 

.Southwestern  Division.  N.E.L..\. — Min¬ 
eral  Wells,  Tex.,  April  21-24.  S.  J. 
Ballinger.  San  Antonio  I’ublic  Serv¬ 
ice  Co.,  San  Antonio,  Tex. 
Electrochemical  Society  —  Hotel  Tut- 
wiler,  Birmingham,  Ala.,  April  23- 
25.  C.  G.  Fink,  Columbia  Uni¬ 
versity,  New  York. 

American  AA' elding  .Society — New  York, 
April  22-24.  M.  .M.  Kelly,  29  West 
39th  St.,  New  York. 

American  Institute  of  Electrical  En¬ 
gineers — District  meeting.  Hochester, 
April  29-May  2.  F".  I,.  Ilutchinson, 

33  W.  39th  St.,  New  York. 

East  Central  Division,  N,E.L..\.— 
Deshler-VV'allick  Hotel,  Columbu.s, 
Ohio.  May  11-13.  D.  L.  Gaskill, 
603  Broadway,  Greenville,  Ohio. 
National  Electrical  Manufacturers*  As¬ 
sociation  —  Hot  Si»rings,  Va.,  May 
18-23.  .\.  AV.  Berresford,  420  Lex¬ 

ington  Ave.,  New  York. 

Middle  AA’est  Division  and  Nebraska 
Division,  N.E.I...\. — Excelsior  Springs, 
Mo.,  May  20-22.  Thorne  Browne, 
1527  Sharp  Bldg.,  Lincoln,  Neb. 
National  Electrical  Credit  Association 
— Hotel  Pennsylvania,  New  York, 
May  21  and  22.  F.  P.  Vose,  lOOS 
Marquette  Bldg.,  Chicago. 

National  Electrical  AA'holesalers*  .Asso¬ 
ciation — Hot  Springs,  Va.,  May  27- 
30.  E.  Donald  Tolies,  165  Broad- 
w’ay.  New  York. 

AA'isconsin  Utilities  Association  —  Ac¬ 
counting  Section,  Racine,  Mav  28- 
29.  J.  .N.  Cadby,  135  W.  Wells  St., 
Milwaukee. 

National  Electric  Light  Association — 
Atlantic  City,  June  8-12.  A.  J. 
Marshall,  420  Lexington  Ave.,  New 
York. 


by  the  commi.ssion  in  1923.  (Electri¬ 
cal  M’orld,  December  27,  LAW,  page 
1159.) 

An  offer  to  Farmville,  Va.,  of  $417,- 
0(X)  for  the  municipal  lighting  system 
and  a  3rLyear  franchise  has  been  made 
by  the  Virginia  Public  Service  Corpo¬ 
ration.  Acceptance  by  the  Council 
would  be  followed  by  a  public  vote. 

A  RECALL  campaign  has  been  started 
by  the  Citizens’  Municipal  Utilities 
League  of  Seattle  against  Mayor  Ed¬ 
wards  because  of  his  dismissal  of  Su¬ 
perintendent  Ross  from  the  lighting 
department,  which  is  now  lieing  run  by 
the  Board  of  Public  Works,  of  whicli 
G.  W.  Roberge  is  secretary,  with  the 
aid  of  Glen  Smith,  who  was  assistant 
superintendent  under  Mr.  Ross. 

Canada 

Good  progress  is  being  made  on  the 
construction  of  the  224,000-hp.  hydro¬ 
electric  development  at  Chats  Falls,  on 
the  Ottawa  River,  for  the  Ottawa  Valley 
Power  Company,  Ltd.,  and  the  Ontario 
Hydro  -  Electric  Power  Commission. 
The  major  portion  of  the  main  dam 
was  completed  last  fall,  and  the  steel 
framework  for  the  power  house  is  now 
being  erected  and  turbines  are  being  in¬ 
stalled.  The  installation  will  consist 
of  eight  units  of  equal  rating. 

Major  construction  for  1931  at  the 
coming  500,000-hp.  Beauharnois  hydro 
development  includes  rock  excavation  at 
the  tailrace  and  concrete  work  on  the 
foundations  and  substructure  of  the 
power  house.  The  steel  superstructure 
of  the  plant  is  being  erected  and  four 
50,000-hp.  units  and  two  8,0(X)-hp.  aux¬ 
iliary  units  for  plant  use  have  been  pur¬ 
chased  and  are  being  installed.  High- 
tension  transformers  have  been  ordertvl 
for  the  220-kv.  line  to  the  Ontario 
Hydro-Electric  Power  Commission’s 
substation  and  also  for  the  120-kv.  line 
to  the  Montreal  Power  Company. 

Abroad 

A  comprehensive  scheme  of  electrical 
development  for  the  northern  area  of 
Ireland  will  be  put  l)efore  the  Northern 
Parliament  soon.  The  bill  will  be  based 
largely  upon  two  reports  submitted  to 
the  Alinistry  by  J.  M.  Kennedy.  One 
was  for  the  development  of  the  south¬ 
eastern  area,  covering  County  Down. 
South  Antrim  and  Armagh,  from  the 
Belfast  power  station  as  the  central 
source  of  supply,  and  the  other  for 
developing  Derry,  Tyrone  and  Ferman¬ 
agh  with  the  Derry  station  as  the 
supply  center.  The  systems  would  ulti¬ 
mately  be  linked. 

An  increase  in  the  sale  of  energy 
last  year  to  263,519,650  kw.-hr.,  an 
expansion  of  more  than  15.000,000 
kw.-hr.,  is  reported  by  the  London  Elec¬ 
tric  Supply  Corporation,  which  is  said 
to  have  the  lowest  rates  in  the  British 
metropolis. 


April  4, 1931— ELECTRICAL  WORLD 


623 


Courtenv  Reading  Oompanft 


Electrification  of  steam  railroads  continues,  despite 
depression,  due  to  favorable  equipment  costs  and 
labor  conditions,  but  essentially  because  of  long-time 
economies. 

Benefits  most  prominent  where  there  are  congested 
terminals  or  right-of-way,  tunnels,  heavy  grades  and 
large  commuter  traffic. 

Progress  being  made  in  contractual  relations  by 
mutual  consideration  of  operating  problems. 


Railroads  continue 
electrification 
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EDITORIALS 

L.W.W.MORROW 

Editor 


Economics  of  sociology 

SOME  authorities  assert  that  a  gradual  but 
world-wide  trend  toward  socialization  is  now 
evident.  They  argue  that  this  has  come  about  as 
a  reflex  of  what  may  be  called  the  complexity  of 
the  modern  social  and  business  structure.  The 
decrease  of  proprietary  interest  in  business,  the 
increase  in  scope  and  magnitude  of  business,  the 
growth  of  government  and  its  greater  control  of 
business,  the  enhancement  of  property  values 
owned  by  government  and  the  yielding  of  greater 
responsibility  to  government  for  the  maintenance 
of  economic  stability — all  these  elements  and 
many  others  have  brought  pressure  in  the  direc¬ 
tion  of  a  socialized  civilization. 

Such  a  trend  inevitably  means  the  destruction 
of  private  wealth  and  private  enterprise  in  busi¬ 
ness  development.  It  puts  a  premium  upon 
mediocrity  and  stagnation,  and  though  it  claims 
that  the  civilization  it  envisages  would  guarantee 
economic  and  political  stability  to  each  individual 
in  the  commonwealth  and  abolish  abject  poverty, 
a  government  so  directed  is  contrary  to  American 
ideals  and  conceptions.  None  the  less,  the  move¬ 
ment  is  here  and  is  gaining  momentum  because  of 
the  business  depression. 

To  counteract  this  drift  American  business 
leadership  must  be  exerted.  Business  executives, 
as  never  before,  must  concede  that  public  responsi¬ 
bility  has  replaced  responsibility  to  their  private 
business  as  their  major  executive  function.  They 
must  become  operating  units  in  a  complex  social 
and  business  structure  and  can  no  longer  exist  as 
independent  business  men  who  base  their  plans 
upon  internal  control  of  their  own  enterprises. 
They  must  become  business  extroverts. 

Only  through  constructive  and  co-operative 
business  thinking  and  acting  can  the  trend  to 
socialization  be  stopped.  This  is  the  task  as  well 


as  the  problem  of  American  business  leaders.  It 
is  their  responsibility  to  develop  the  mechanism 
that  will  abolish  unemployment,  overproduction, 
excess  taxation  of  wealth  and  bad  public  relations. 
Business  leaders  must  now  become  sociological  as 
well  as- economic  experts.  This  may  be  distaste¬ 
ful  and  foreign  to  their  training  and  experience, 
but  it  is  the  way  out  of  the  present  labyrinth. 


Yardsticks  for  load  building 

TILITIES  desire  the  domestic  market  de¬ 
veloped  as  a  source  of  revenue  and  as  an 
aid  to  good  public  relations.  Manufacturers, 
jobbers,  contractors  and  dealers  desire  to  sell 
equipment.  All  these  industry  units  can  be  made 
to  work  together  if  a  sound  business  plan  is  found. 
The  establishment  of  the  business  mechanism  is 
the  problem. 

For  example,  the  development  of  the  market 
today  is  based  almost  entirely  upon  merchandise 
discounts.  Each  unit,  in  competition  with  other 
units,  operates  as  a  merchant  with  a  merchant’s 
accounting  system.  Virtually  all  utility  merchan¬ 
dising  departments  are  established  as  depart¬ 
ments  whose  earnings  and  costs  are  fixed  in 
terms  of  merchandise  and  merchandise  discounts. 
Sales  inducements  are  based  on  the  spread  on 
the  merchandise.  Yet  the  primary  purpose  of 
these  departments  is  to  put  load  on  the  system. 
It  is  reasonable  to  assume  that  each  dollar  of 
added  revenue  from  energy  sales  is  worth  pay¬ 
ing  for  and  that  this  value  should  be  applied  to 
sales  of  appliances  that  return  the  revenue.  It 
is  also  evident  that  a  value,  although  more  in¬ 
tangible,  comes  to  the  utility  through  better  public 
relations  when  the  homes  are  served  fully. 

Thus  tradition  and  an  inflexible  accounting  sys¬ 
tem  put  a  handicap  upon  even  utility  merchandis- 
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ing  departments  from  the  point  of  view  of  market 
development.  Other  examples  of  tradition  and 
inflexible  business  organization  can  be  cited  in 
other  sales  branches.  It  would  seem  well  to 
evaluate  the  basic  yardsticks  of  market  develop¬ 
ment — appliance  discounts,  added  revenue  from 
energy  sales  and  better  customer  relations — and 
then  put  a  community  market  development  plan 
into  operation  that  embodies  co-operation,  har¬ 
mony,  an  industry  approach  to  households  and  an 
intelligently  conceived  sales  accounting  system. 
In  domestic  market  development  merchandise  dis¬ 
counts  and  individual-product  sales  effort  are  not 
the  logical  staffs  on  which  to  lean. 

Demand  limitation 
merits  favorable  reception 

Demand  charges  recompense  the  utility  for 
assignment  of  specific  system  capacity  to  a 
load  with  roving  limits.  To  the  customer  the 
demand  charge  is  often  viewed  properly  as  a 
dollar  danger  signal.  An  industrial  plant  is 
entitled  to  see  significance  in  the  fact  that  $2,250 
is  added  to  a  month’s  power  bill  just  because  pro¬ 
duction  was  speeded  up  in  the  last  two  days  to 
beat  the  previous  month’s  shipping  record.  Inci¬ 
dentally,  each  kilowatt-hour  consumed  during  the 
short  interval  when  the  billing  peak  demand  was 
registered  really  cost  $1.15,  a  figure  having  a  sig¬ 
nificance  all  its  own.  Automatic  control  of  this 
demand  would  have  obviated  both  inordinate 
charges. 

In  another  Instance  automatic  interruption  of  a 
steel-bar  mill  to  keep  total  plant  demand  within 
prescribed  limits  saved  $4,000  of  demand  charges 
without  interfering  with  production  for  more  than 
one  minute  In  that  month.  A  further  restraint  on 
the  concurrent  demand  created  by  this  heavy- 
current  device  would  be  capable  of  saving  $28,0^00 
by  injecting  interruption  to  the  extent  of  only 
three  and  one-half  hours,  even  then  hardly  curtail¬ 
ing  production  to  a  noticeable  extent.  Only  a 
large  plant  could  discover  such  economies,  but  the 
small  plant  has  a  proportionate  opportunity. 

Controlled  demand  is  legitimate,  justifiable  and 
practicable.  The  power  company  need  no  longer 
view  the  demand  charge  as  a  punitive  source  of 


revenue.  On  the  contrary,  the  power  company 
will  benefit  as  substantially  as  the  industrial  user 
having  control  of  its  demand.  The  assurance 
that  comes  from  knowledge  that  Inordinate  peaks 
will  not  be  experienced  and  that  load  factors  will 
be  bettered  gives  recompense  to  the  utility  in  more 
closely  computable  capacities  to  serve.  Demand 
control  and  demand  charges  have  similar  economic 
merit,  and  both  should  be  equally  welcome  in  the 
field  of  bulk  power  sales. 

Decentralizing  engineering 
in  holding  companies 

SHOULD  engineering  in  management  organi¬ 
zations  be  decentralized  as  far  as  possible  in 
harmony  with  the  trend  toward  putting  increased 
authority  upon  local  or  regional  executives?  With 
the  above  qualification,  the  answer  is  probably 
yes,  and  procedure  boils  down  to  analyzing  the 
kind  of  engineering  work  which  can  be  done  better 
at  headquarters  than  in  the  field,  leaving  that 
which  gains  from  territorial  contacts  to  be  han¬ 
dled  locally  in  accord  with  general  management 
policies.  The  temptation  to  centralize  more  work 
than  is  necessary  at  headquarters  is  often  very 
great. 

The  headquarters  staff  of  specialists  would 
make  many  a  local  company  top-heavy  with 
experts  unless  the  cost  is  divided  among  a  number 
of  properties.  These  men  can  toss  off  routine 
work  as  rapidly  as  any  one,  but  at  best  it  is 
difficult  for  them  to  maintain  promptness  and 
continuity  in  local  contacts,  and  it  would  seem  that 
there  is  a  real  field  for  decentralization  of  engi¬ 
neering  on  subsidiary  properties  in  connection 
with  a  wide  range  of  design  and  construction 
activities.  Major  plant  additions  and  specially 
difficult  problems  whose  solution  has  a  bearing 
upon  group  practice  gravitate  naturally  to  the 
main  office;  but  local  variations  of  standard  de¬ 
sign,  adaptation  of  established  methods  to  field 
conditions,  construction  budgets  of  magnitude 
below  certain  recognized  maxima,  many  distribu¬ 
tion  layouts  and  line  extensions  would  appear  best 
handled  by  local  forces. 

Advice  and  guidance,  co-ordination  of  technical 
resources,  suggestions  and  aid  rather  than  dicta- 
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tion  from  headquarters  help  to  supply  perspective 
to  local  engineering  departments,  from  which 
indeed  many  of  the  specialists  of  the  future  may 
well  be  recruited.  The  boundaries  of  “G.H.Q.” 
and  “divisional”  engineering  service  are  none  too 
well  defined  today,  and  may  well  be  surveyed  in 
transition  periods  during  which  subsidiaries  are 
being  articulated  into  the  larger  organizations  and 
during  lulls  in  construction  programs. 

A  plan  for  the  complete 
equipment  of  new  homes 

L\ST  week,  at  the  spring  meeting  of  the 
j  N.E.L.A.  Commercial  Section,  an  important 
step  was  taken  in  the  direction  of  the  complete 
electrification  of  new  homes.  J.  H.  Van  Aernam 
of  Albany,  N.  Y.,  presented  a  complete  sales  plan 
to  be  used  by  power  companies  in  promoting  a 
higher  standard  of  electrical  equipment  in  co¬ 
operation  with  the  speculative  builder  and  the 
banker.  This  ideal,  long  discussed,  is  about  to 
be  realized. 

The  history  of  progress  in  the  improvement  of 
dwelling  houses  has  been  a  record  of  the  intro¬ 
duction  of  successive  ideas  of  this  kind.  Central 
heating  from  a  furnace  in  the  cellar  supplanted 
the  old  stove  in  each  room.  Running  water  w'as 
brought  into  the  house.  Bathrooms  were  devel¬ 
oped.  Tiles  were  added  —  then  tinted  tiles. 
Walls  began  to  be  papered  before  the  house  w'as 
occupied,  to  make  it  more  attractive.  In  each 
case  the  purpose  was  the  same — to  make  the  sell¬ 
ing  easier,  to  shorten  the  period  of  turnover. 
This  reduced  the  interest  paid  by  the  builder  and 
increased  his  profit.  It  made  a  better  risk  for 
the  banker,  a  quicker  sale  for  the  real-estate  man. 
It  was  good  business. 

The  complete  equipment  of  new  homes  wath 
built-in  electrical  appliances  —  refrigerators, 
range,  water  heater,  clothes  washer,  ironer,  dish¬ 
washer  and  kitchen  motor — all  financed  in  the 
building  mortgage,  is  but  a  further  step  in 
modernization.  And  as  the  idea  is  established 
old  houses  will  also  be  equipped  in  this  same  w’ay 
to  make  them  modern.  Competition  in  the  rental 
market  will  compel  this  to  be  done,  just  as  was 
the  case  with  the  bathroom. 


The  benefit  to  the  electrical  industry  wfill  be 
great.  More  appliances  will  be  sold  and  more 
w'iring.  Domestic  load  will  be  increased  to  what  it 
should  be  without  the  slow'  process  of  selling  one 
appliance  at  a  time.  But  above  all  will  be  the 
public  benefit,  the  enjoyment  of  all  the  efficient 
labor-saving  devices  without  the  burden  of  install¬ 
ment  buying — one  by  one,  year  after  year. 

The  plan  is  as  practical  for  selling  a  complete 
electrical  equipment  as  it  is  for  a  complete  bath¬ 
room  or  a  complete  steam-heating  system.  All 
these  major  appliances  could  have  been  sold  that 
way  these  past  five  years  if  the  industry  had  had 
the  enterprise  to  see  it  that  way.  This  program 
should  be  adopted  now'  for  every  community  in 
the  land.  Mr.  Van  Aernam  has  made  a  splendid 
contribution. 

Reducing  the  ^'guess  Factor^' 
in  electrical  maintenance 

NGINEERING  opinion  of  a  former  day 
fixed  the  maintenance  policies  on  the  basis  of 
some  experience,  more  observation  and  informal 
interchange  of  ideas,  and  perhaps  still  more  in¬ 
tuition,  if  the  truth  w'ere  known.  Now'  we  are 
proceeding  into  an  era  in  which  measurements  of 
insulation,  temperature  rise,  wear  of  parts,  phys¬ 
ical  appearance  under  magnification,  and  very 
likely  chemical  check-ups,  are  going  to  be  evalu¬ 
ated  in  terms  of  performance  record  as  w'ell  as 
mere  schedule  time  between  precise  inspections. 

Instead  of  meeting  maintenance  problems  in 
terms  of  inspection  intervals  dictated  by  precedent 
and  intelligent  guesswork,  we  may  expect  to  see  a 
far-reaching  instrumental  attack  on  critical  points 
in  the  service  line  and  more  general  acceptance  of 
the  value  of  refined  measurements  combined  with 
better  records  of  field  performance  on  the  part  of 
equipment  units.  Such  a  trend  must  result  in  a 
closer  economic  control  of  maintenance  practice, 
and,  apart  from  the  value  of  synchronizing  ex¬ 
penditures  more  closely  with  engineering  needs, 
should  raise  this  important  branch  of  operation 
to  a  higher  plane.  Thus  in  the  long  run  service 
will  be  Improved  and  the  cost  of  keeping  it  up  to 
pitch  will  be  many  times  repaid.  Planned  mainte¬ 
nance  Is  a  management  function. 
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Power-Factor  Correction 


Cuts  Costs 


By  J.  F.  WULFETANGE,  JR. 

Electric  Machinery  Manujacturiny  Company,  Minneapolis,  Minn. 


By  taking  advantage  of  the  inducement  features 
of  the  recently  altered  power  schedules  of  the 
Duquesne  Light  Company  a  numher  of  industrial 
plants  in  and  near  Pittsburgh,  Pa.,  have  realized  notable 
economies  in  ])lant  operation  and  costs  for  energy  and 
have  gained  in  improved  e(iuipment  performance  by 
installing  power-factor  corrective  equiiMiient. 

Savings  earned  from  ])ower-f actor  correction  are 
easily  figured  from  the  i)ower  hillings.  They  are  highly 
tangible,  and  of  such  magnitude  that  they  generally  re¬ 
turn  the  investment  in  corrective  e(|uii)ment  in  less  than 
two  years.  Exceptional  cases  are  found  where  the  in¬ 
vestment  is  returned  in  from  eight  to  ten  months. 

In  a  numher  of  plants  power-factor  correction  offers 
no  problem  as  there  are  large  synchronous  motor-genera¬ 
tor  sets  or  comjiressors  driven  by  synchronous  motors, 
with  the  result  that  the  plant  |XDwer  factor  is  relatively 
good.  In  other  ])lants,  however,  there  is  a  definite  prob¬ 
lem  which  involves  a  study  of  oper.ating  conditions  to 
determine  the  proper  means  of  obtaining  power-factor 
correction  and  what  type  of  correction  to  use.  This  can 
l)est  he  illustrated  by  citing  a  few  examjdes  of  Pittsburgh 
plants  where  studies  were  made  and  corrective  equip¬ 
ment  installed. 

'rile  Kerotest  Manufacturing  Company  had  been  oji- 
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Industrial  plants  in  Pittsburgh,  Pa.,  are 
encouraged  to  correct  power  faaor  by 
the  new  ”W”  rate  of  Duquesne  Light 
Company,  offering  low  energy  rates  for 
high  power  factor  demands. 

Capacitors  have  proved  economical, 
effeaive  means  of  raising  the  kw./kva. 
ratio  either  in  supplementing  or  in  sub¬ 
stitution  for  synchronous  machines. 

crating  on  the  Duquesne  Light  Company  service  at  a 
jiow^er  factor  of  from  56  to  59  per  cent.  This  company 
e.xjierienced  considerable  difficulty  through  blowing  fuses 
and  overheating  its  feeders  from  the  transformer  sta¬ 
tion  to  its  switchboard  and  found  it  necessary  to  generate 
some  ])ower  for  its  own  use.  It  was  just  going  into 
an  ex])ansion  program  which  meant  the  addition  of  a 
numher  of  induction  motors  and  its  transformer  station 
was  overloaded.  A  new  transformer  station  would  have 
meant  the  use  of  considerable  sjiace,  which  was  at  a 
jiremium,  and  the  expense  and  inconvenience  of  making 
this  change  both  to  itself  and  the  Duquesne  Light 
Company. 

.\fter  going  into  the  subject  thoroughly,  it  was  de¬ 
cided  that  150  kva.  of  capacitors  would  remedy  a  num¬ 
her  of  these  conditions  and  two  75-kva,  cajiacitors  were 
installed,  w’ith  the  result  that  all  the  excessive  heating  of 
the  feeder  and  switches  disappeared.  Blowing  of  fuses 
stopjied,  the  transformers  were  then  able  to  take  care  of 
the  proposed  increase  and  the  average  monthly  saving  in 
power  hills  amounted  to  $223.  On  this  basis  the  capaci¬ 
tors  will  pay  for  themselves  in  approximately  years. 
With  this  reduced  ])ower  hill  and  increased  cajiacity  of 
its  transformers  the  Kerotest  company  now  finds  it 
advisable  to  stop  generating  power.  In  this  case  both 
the  power  customer  and  the  utility  have  greatly  benefited 
by  the  installation  of  capacitors. 


Low  power  factor  penalizes  large  users 
of  energy 

Based  upon  pre.sent  “W”  rate  of  the  Duquesne  Light 
Company,  Pittsburgh,  Pa.,  industrial  users  may  realize 
economies  in  energy  charges  as  indicated  above. 
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The  Lee  C.  Moore  Company,  well  known  fabricator 
of  oil  derricks,  due  to  its  welding  equipment  and  a  large 
number  of  small  motors,  suffered  from  poor  power  fac¬ 
tor.  A  study  revealed  that  the  power  factor  could  be 
raised  from  57  per  cent  to  99  per  cent  by  the  addition 
of  100  kva.  of  corrective  eciuijmient.  To  obtain  this 
correction  a  75-hp.  induction  motor  was  replaced  by  a 
75-hp.,  80  per  cent  power  factor  synchronous  motor  and 
a  35-kva.  capacitor  was  installed.  The  correction  ob¬ 


tained  was  as  follows : 

Removal  of  induction  motor  .  .  . .  24 

I.eadins  reactive  kva.  from  synchronous  motor.  ..  45 
I.eadiiiK  reactive  kva.  from  capacitor  . .  35 

Total  equivalent  corrective,  kva  .  ..  .  ..  104 


'I'he  cost  of  making  this  change  was  about  $2,900  and 
the  saving  during  the  past  twelve-month  period  was  more 
than  $2,100. 

Lustro  Coated  Sheets  Company  has  a  synchronous 


Two  75-kva.  cell  type  capacitors  at  Kerotest  plant 

Improved  performance,  lower  power  bills,  elimination  of 
private  plant  generation  of  .supplementary  energy  and 
an  in.stallation  which  will  pay  for  itself  in  eighteen 
months  are  features  of  results. 


motor-driven  plating  generator  which  enables  it  to  main  ■ 
tain  a  fairly  good  power  factor  while  this  machine  is 
operating,  hut  its  cycle  of  operation  was  such  (and  could 
not  he  changed)  that  the  average  power  factor  of  the 
plant  was  only  79  per  cent.  Here  it  was  found  advisable 
to  install  a  capacitor  to  bring  up  the  average  power 
factor  to  97  or  98  per  cent.  This  capacitor  will  pay  for 
itself  in  about  eighteen  months. 

In  a  large  plant,  within  25  miles  of  Pittsburgh,  manu¬ 
facturing  rivets,  wire  nails  and  wire,  power  is  delivered 
at  1 1 ,000  volts.  This  plant  has  two  main  distribution 
systems  at  440  volts  and  2,300  volts.  The  2,300-volt 
system,  with  a  number  of  transformer  hanks  and  large 
slow-speed  induction  motors,  was  operating  below  60  per 
cent  power  factor.  A  300-kva.  capacitor  was  installed 
on  this  feeder,  raising  the  power  factor  to  85  per  cent 
and  greatly  improving  the  voltage  regulation.  In  addi¬ 
tion,  this  capacitor  is  saving  about  $600  per  month  in 
power  hills.  At  this  rate  it  will  jiay  for  itself  in  less 
than  ten  months. 

The  Phoenix  Glass  Company.  Monaca,  Pa.,  has  a 
.somewhat  similar  arrangement.  Power  is  purchased  at 
one  plant  and  carried  over  a  2.300-volt  line  to  another 
plant  some  distance  away,  where  it  is  stepped  down  to 
220  volts  for  motors.  At  this  latter  plant  the  jiower 
factor  was  low.  In  order  to  increase  the  capacity  of 
this  line  a  75-kva.  capacitor  was  installed,  with  the  result 
that  not  only  was  this  feeder  capacity  increased  hut  the 
average  power  factor  for  both  jilants  was  raised  from 
65  to  90  per  cent.  The  saving  in  power  bills  due  to  this 
capacitor  is  about  $1,550  per  year. 

Manufacturing  plants  were  not  the  only  places  where 
power-factor  correction  showed  a  good  return.  Hos¬ 
pitals,  stores  and  office  buildings  benefited  likewise 
through  improvement  in  their  electrical  systems  and 
reductions  in  jiower  hills.  In  the  Koppers  Building,  one 
of  the  largest  office  buildings  in  Pittsburgh,  a  very  sub¬ 
stantial  ])orti()n  of  the  power  bills  was  saved  each  month 
since  the  installation  of  315  kva.  in  capacitors  to  correct 


Small  capacitor  units  will  correct 
power  factor  at  the  motor 

In  thi.s  installation  these  four  .5-kva.  capa- 
c'itors,  strategically  placed  at  the  ends  of 
the  feeder  circuits,  resulted  in  the  imme¬ 
diate  correction  of  the  power  factor  to  ap- 
proximatel.v  78  per  cent,  from  a  fi6.2  per 
cent  on  a  6:!-kw.  load.  The  installation 
also  eliminated  the  necessity  for  a  larger 
service  entrance,  and  consequently  paid  for 
the  capacitors  immediately.  This  installa¬ 
tion  also  eliminated  tlie  necessity  for  a 
new  power  feeder  which  would  have  been 
required  because  of  a  contemplated  addi¬ 
tion  in  load.  Here  was  a  direct  saving  in 
capital  expenditure.  The  voltage  regula¬ 
tion  was  also  improved  to  such  an  extent 
that  the  transformer  connections  were 
changed  to  the  next  lower  tau. 
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Features  of  Promotional  Power-Factor  Betterment  Rate 

(Duquesne  Light  Company  Rate  “W”) 

Available  to  any  customer  whose  connected  load  is  over  5  kva. 
and  where  required  service  capacity  does  not  exceed  18,000  kva. 


Demand  Charge: 


Rate 


First 

Next 

Next 

Next 

Next 

Next 


5  kva.  or  less  of  billing  demand.  .  .  .$14  per  mo. 


5  kva.,  bill 
20  kva.,  bill 
70  kva.,  bill 
200  kva.,  bill 
700  kva.,  bill 


Excess  over  1,000  kva.,  bill 


ng  demand  at  $2.50  per  kva.  per  mo. 
ng  demand  at  2.00  per  kva.  i)er  mo. 
ng  demand  at  1.50  per  kva.  per  mo. 
ng  demand  at  1.00  per  kva.  per  mo. 
ng  demand  at  0.50  per  kva.  per  mo. 
ng  demand  at  0.25  i)er  kva.  per  mo. 


Cents 

Energy  Charge:  Per 

Kw.-Hr. 

First  1,000  kw.-hr.  per  month  at . .  3.0 

Next,  a  quantity  of  kw.-hr.  per  month  numerically 

equal  to  40  times  the  kva.  demand  at  . .  2.0 

Next,  a  quantity  of  kw.-hr.  per  month  numerically 

equal  to  40  times  the  kva.  demand  at  .  . . .  .  1.0 

All  excess  energy  at  . . .  .  0.5 

Determination  of  Demand 

The  billing  demand  shall  be  the  sum  of  the  individual 
demands  of  each  metered  service  supplied,  expressed  in  kilo¬ 
volt-amperes,  provided,  however,  that  the  billing  demand  shall 
not  be  less  than  50  per  cent  of  the  highest  billing  demand 
established  during  the  six-month  period  previous  to  the 
billing  date. 

The  demand  for  each  metered  service  where  the  con¬ 
nected  load  is  50  kva.  or  less  may  be  estimated  or  measured 
as  provided  below.  The  demand  for  each  metered  service 
where  the  connected  load  is  in  excess  of  50  kva.  shall  be 
measured  as  provided  below. 

The  estimated  demand  for  each  metered  service  shall  be 
based  on  the  connected  load  and  will  be  determined  as 
follows : 

Per  Cent 
..  100 
.  85 
.  70 


First  5  kva.  of  connected  load  at 

Next  10  kva.  of  connected  load  at 

Excess  over  15  kva.  of  connected  load  at 


The  measured  demand  for  each  alternating-current  metered 
service  supplied  shall  be  the  average  kilowatt  capacity  used 


during  the  fifteen-minute  period  of  maximum  consumption 
multiplied  by  the  square  root  of  the  sum  of  one  plus  the 
square  of  the  ratio  between  reactive  kilovolt-ampere-hours 
and  kilowatt-hours. 

This  relation  is  expressed  by  the  following  formula : 
kilovolt-amperes  =  kilowatts  X 


V 


j  / reactive  kilovolt-ampere-hours \2 
\  kilowatt-hours  / 

Where  demands  are  measured,  instruments  to  record  the 
reactive  kilovolt-ampere-hours  will  be  installed  for  various 
periods  depending  upon  the  size  of  the  demands  as  follows : 

Kva. 

Tests  for  fourteen-day  periods  for  demands  below  100 
Tests  for  30-day  periods  for  demands  of  100  to  200 
Continuous  measurement  for  demands  above  200 

Demand  meters  and  reactive  meters  will  be  installed  at 
the  option  of  the  customer  or  the  company.  Where  the 
customer  exercises  the  option  a  monthly  charge  of  $1.50  will 
be  made  for  the  demand  meter  on  each  service  where  the 
connected  load  is  20  kva.  or  less  and  a  monthly  charge  of 
$2  will  be  made  for  the  reactive  meter  on  each  service  where 
the  demand  is  200  kva.  or  less.  No  charge  will  be  made 
for  demand  meters  where  used  on  connected  loads  in  excess 
of  20  kva.  nor  for  reactive  meters  where  demands  are  in 
excess  of  200  kva. 

If  during  any  month  the  maximum  instantaneous  peak 
load,  determined  by  test  with  a  graphic  recording  meter, 
exceeds  the  average  load  over  the  fifteen-minute  pericxl  of 
maximum  consumption  during  that  month  by  more  than  35 
l)er  cent,  the  demand  will  thereafter,  or  until  some  sub¬ 
sequent  test,  be  increased  1  per  cent  for  each  10  per  cent,  or 
fraction  thereof,  by  which  the  instantaneous  demand  exceeds 
135  per  cent  of  the  maximum  fifteen-minute  demand. 

Unbalanced  Polyphase  Loads 

The  rate  for  service  delivered  to  unbalanced  polyphase 
loads  will  be  increased  1  per  cent  for  each  18  per  cent  or 
portion  thereof  of  unbalance  factor,  computed  on  the  aver¬ 
age  gross  charge  per  kilowatt-hour  for  all  energy  supplied 
under  this  rate. 


power  factor.  While  a  large  portion  of  the  load  in 
this  hnikling  is  lighting  at  good  power  factor,  there  is 
aLso  a  considerable  induction  motor  load,  consisting  of 
elevator  motor-generator  sets,  pumps  and  ventilating  fans. 
Due  to  the  wide  variation  in  load  on  these  motors,  the 
average  power  factor  on  the  entire  building  was  not  par¬ 
ticularly  good.  Conditions  in  office  buildings  are  en¬ 
tirely  different  from  those  found  in  a  manufacturing 
l)lant.  Generally  they  are  located  in  a  thickly  settled 
district,  close  to  substations  or  on  distribution  networks, 
where  the  voltage  must  l)e  maintained  within  close  limits. 
In  addition  their  night  load  is  very  small  in  comjjarison 
to  their  day  load.  The  result  is  that  the  amount  of  cor¬ 
rection  necessary  for  their  normal  daytime  operation  is 
entirely  too  large  for  their  night  load  and  is  likely  to 
cause  abnormal  voltage  conditions,  resulting  in  a  large 
numl)er  of  burned-out  lamps  if  no  provision  is  made 
to  cut  out  some  capacity  at  night.  For  this  reason 
the  capacitors  in  the  Koppers  Building  are  so  section¬ 


al  ized  that  they  provide  the  necessary  capacity  to  correct 
l)ower  factor  without  causing  excessive  voltage  for  all 
operating  conditions.  This  building  is  continuously  fed 
from  two  sources,  with  corrective  equii)ment  placed  on 
each.  On  one  feeder  a  165-kva.  capacitor  is  located,  sec- 
tionalized  for  75  kva.  and  165  kva.,  while  on  the  other 
is  150  kva.,  sectionalized  for  75  kva.  and  150  kva. 
During  the  daytime  the  full  315  kva.  is  needed,  but  at 
night  the  two  75-kva.  sections  take  care  of  the  building 
nicely. 

In  the  accompanying  figure  illustrating  the  value  of 
corrective  measures  the  base  line  represents  the  minimum 
bill  or  the  bill  at  unity  power  factor  where  the  kva.  is 
equal  to  the  kilowatt  demand.  The  curves  numbered 
90,  80,  70,  60  and  50  per  cent  P.F.  res])ectively  repre¬ 
sent  the  additional  cost  over  the  bill  at  unity  po\ver 
factor.  As  an  example,  assume  that  there  is  a  demand 
of  800  kva.  at  50  per  cent  power  factor  (400  kw.). 
Correcting  to  80  per  cent  would  reduce  this  bill  by  the 
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difference  between  $518  and  $130,  or  $388,  and  reduce 
the  kva.  to  500;  likewise  correcting  to  100  per  cent  power 
factor  would  reduce  this  bill  by  $518  by  reducing  the 
kva.  to  400. 

In  a  power  rate  such  as  this  the  billing  may  be  re¬ 
duced  in  two  ways ;  i.e.  by  lowering  the  kilowatt-hour 
consumption  or  by  lowering  the  kva.  demand.  Assume 
that  a  plant  does  exactly  the  same  amount  of  work  for 
two  consecutive  months,  one  month  without  and  the 
other  month  with  power-factor  correction.  From  the 
following  tabulation  the  saving  due  to  power-factor  cor¬ 
rection  is  readily  seen : 


Kw.  Kw.-Hr. 

P.F. 

Kva. 

Power  Cost 

180  54,000 

60 

300 

$890.44 

180  54,000 

100 

180 

682.60 

Saving  due  to  power-factor  correction . 

. $213.84 

The  curves  are  aiijiroximately  true  for  30  per  cent 
load  factor  or  better  based  on  the  unity  power-factor  de¬ 
mand,  or,  in  other  words,  for  216  hours  or  greater  use 
of  the  kw.  demand.  This  figure  was  adopted  because 
the  majority  of  the  users  of  power  fall  in  this  class. 
I'his  curve  is  useful  for  a  preliminary  estimate  of  the 
savings  and  shows  at  a  glance  whether  or  not  power- 
factor  correction  is  worth  while. 

T 

Trippins  Bus  Facilitates 
Transfer  to  Spare  Breaker 

By  JOHN  AUCHINCLOSS 

Su’itchiicar  Dcf^artmcnt, 

General  Electric  Company,  Philadelphia,  Pa. 

To  facilitate  the  rapid  substitution  of  a  spare  breaker 
for  a  breaker  which  is  tem|X)rarily  out  of  commission, 
either  for  inspection  or  repair,  it  is  common  substation 
])ractice  to  install,  in  addition  to  the  spare  breaker  itself, 
a  transfer  bus  with  the  necessary  transfer  switches  for 
effecting  the  substitution.  The  general  scheme  most  fre- 
(|uently  followed  is  illustrated  in  Fig.  la. 

A  study  of  this  arrangement  will  disclose  that  if  the 


spare  relays  and  meters  are  to  protect  and  measure  cor¬ 
rectly  any  of  the  circuits  for  which  the  spare  equipment 
may  be  substituted,  then  the  capacity  of  all  these  cir¬ 
cuits  must  be  the  same,  for  if  they  are  not,  then  the 
current  transformers  may  be  too  large  or  too  small  for 
a  particular  circuit,  resulting  in  unsuitable  scale  readings 
on  the  meters  and  too  small  or  too  large  current  settings 
on  the  protective  relays  for  all  current  values  l)elow 
short  circuit. 

This  requirement  of  equality  in  circuit  capacity  is  not 
always  easy  of  attainment,  particularly  in  distribution 
lines  feeding  widely  diversified  areas,  w’ith  the  result 
that  the  arrangement  outlined  in  Fig.  la  has  been  con¬ 
fined  to  a  more  or  less  constricted  application  among 
those  situations  peculiarly  adapted  to  meet  the  limitations 
which  it  imposes. 

To  permit  of  a  wider  application  by  removal  of  these 
limitations  the  author  suggests  an  alternative  arrange¬ 
ment  such  as  that  shown  in  Fig.  lb.  This  arrangement, 
of  course,  is  only  made  possible  by  the  facility  with  wrhich 
auxiliary  switches  may  be  ada])ted  for  use  on  the  oper¬ 
ating  mechanisms  of  group-operated  disconnecting 
switches  and  was  practically  impossible  during  the  era 
of  the  single-blade,  hook-operated  switch.  At  that  time 
the  difficulty  of  properly  insulating  and  operating  an 
auxiliary  switch  from  the  live  blade  of  the  disconnecting 
switch  placed  an  almost  insuperable  barrier  in  the  way 
of  applying  interlocks  to  such  switches.  Happily  these 
difficulties  have  been  largely  done  away  with  since  the 
advent  of  the  group-operated  switch,  and  many  other 
interlocking  features  may  l)e  anticipated  with  the  further 
development  of  these  switches. 

Returning  to  Fig.  lb.  it  will  l)e  observed  that  no  relay 
and  metering  devices  are  included  with  the  spare  equip¬ 
ment  ;  these  devices  are  located  directly  and  permanently 
in  the  circuit  to  which  they  belong.  Since  they  are  never 
switched  there  is  no  problem  of  relay  settings  nor  of 
unsuitable  meter  readings.  There  is  also  a  saving  of 
this  extra  equipment  on  the  spare  panel.  In  addition  it 
will  be  noted  that  since  the  tripping  circuits  are  sw  itched 
automatically  by  the  throw-over  of  the  selector  discon¬ 
necting  switch  there  can  be  no  possibility  of  a  relay  oper¬ 
ating  on  a  circuit  breaker  other  than  the  one  which  is 
connected  to  its  actuating  current  transformer.  The 
spare  breaker,  of  course,  must  be  as  large  as  the  largest 
breaker  which  it  may  be  called  iqxm  to  replace. 


Mo/n  bus  Mam  bus 


Figs.  1  a  and  b — Tripping  bus  and  metering  on  feeder  simplify  substitution  of  spare  breaker 

(a)  The  customary  arrangement,  (b)  The  better  way.. 
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Wood  Pole-Top  Extension 
Inexpensive  and  Safe 


A  pole-top  clearance  attachment  has  been  devised  to 
meet  the  situation  where  secondary  service  loops  must 
cross  over  telei>hone  lines  on  the  other  side  of  the  high¬ 
way  to  reach  electric  customers  on  that  side.  Agreement 
on  this  construction  was  reported  by  a  subcommittee  of 
the  Empire  State  Gas  and  Electric  Association  at  a 
recent  meeting. 

It  is  believed  that  it  is  strong  enough  to  meet  the 
worst  loading  conditions,  has  only  remote  electrical 
hazards,  is  economical  and  easy  to  install  and  offers  little 
opportunity  for  misuse.  Also,  its  appearance  is  not 
objectionable  and  it  interferes  little  with  telephone  con¬ 
struction.  It  is  recommended  that  it  be  used  only  on 
telephone  poles  that  have  a  remaining  life  of  ten  years 
or  more.  Secondary  sags  should  be  42  in.  where  spans 
exceed  75  ft.  and  the  span  between  electric  and  telephone 
poles  shall  not  exceed  100  ft.  Customer  span  shall  not 
exceed  100  ft.  for  a  single  three-wire  service  loop  (No. 
6  covered  wire,  single  conductor  or  cable)  and  70  ft. 
for  two  permissible  loops.  The  vertical  member  is  of 
wockI.  to  avoid  the  possibility  of  bringing  a  charged 
metallic  member  into  the  telephone  space.  The  estimated 
cost  of  the  extension  in  place,  including  a  secondary 
rack,  is  $7.48, 


extra  heavy  ga!v 
'j  steel  pipe  ?'hng 


i  drive  screw 


r  V?  ga.  X  2  galv.  mild 
steel  strap  of  sufficient 
length  tone  formed  to 
timber  as  shown  in 
detail  at  left 


Wooden  clearance 
attachment  for 
telephone  poles 


Suspension  Bridse  for  Patrolmen 


possible  heavy  ice  and  snow  loads.  According  to  Stuart 
L.  MacDougall,  it  is  200  ft.  long,  35  ft,  above  the  river 
bed  and  consists  of  three  iV-in.  Siemens-Martin  guy 
cables  laced  at  3-ft.  centers  wdth  No.  6  B.  &  G,  gal¬ 
vanized  wire,  tree  anchored  and  guyed.  Bridges  built 
by  primitive  peoples  for  the  crossing  of  difficult  streams 
have  often  been  formed  of  twined  ])lant  fibers,  giving 
this  same  general  appearance  and  design. 


To  provide  a  suitable  and  economical  foot  passage  for 
use  of  patrolmen  on  maintenance  of  the  British  Colum¬ 
bia  Electric  Company’s  Prince  Rupert  power  line  an 
unusual  cable  suspension  bridge  was  constructed  across 
the  Green  River. 

Owing  to  a  tidal  variation  of  24  ft.  in  the  river  bed  a 
suspension  bridge  was  necessary,  and  this  design  was 
adopted  for  its  low  cost  and  its  obvious  freedom  from 
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Factory-Assembled 

4-Kv.  Network  Vault  Unit 


By  D.  K.  BLAKE 

Central  Station  linf/iiieerhut  department, 
(ieneral  iilectric  Company,  .S'cheneetady,  .V.  Y. 


Radio  sets  and  distribution  substations  are  not 
very  much  alike,  but  in  one  particula!-  they  may 
.be  compared.  I'he  radio  set  u.sed  to  be  home-made 
by  purchasing  comjx)nent  ])arts  and  assembling  them  in 
a  cabinet  to  complete  the  set.  Distribution  substations 
are  built  in  a  similar  manner,  but  now  the  completely 
factory-assembled  radio  .set  in  one  cabinet  is  the  rule. 
The  result  is  that  the  public  gets  a  better  radio  set  at 
less  money.  Now  the  same  result  is  possible  with  the 
medium-voltage  network  by  the  use  of  a  factory- 
assembled  substation  complete  with  transformers,  regu¬ 
lating  ecjuipment,  switchgear  and  all  instruments  com¬ 
bined  into  one  compact  hnit. 

General  adaption  of  the  medium-voltage  network  for 
residential  and  industrial  territories  will  provide  a  mar¬ 
ket  for  such  a  standardized  unit  substation  of  one  design 
with  no  individual  difTerences,  other  than  the  voltage  rat¬ 
ings  of  the  transformer  windings  to  line  up  with  the 
proposed  N.I'L.L. A.  standards.  'I'liis  market  is  of  sufti- 
cient  magnitude  to  give  the  manufacturer  a  quantity  pro¬ 
duction  that  will  un(|uestionably  result  in  a  superior 
])roduct  at  a  materially  lower  price  ])er  kva.  than  would 
ever  be  possible  with  the  present  conglomerate  hetero¬ 
geneity.  which  is  increasing  from  year  to  year. 

'File  building  up  of  a  distribution  system  by  the  addi¬ 
tion  of  such  standardized  submersible  unit  sul)stations  is 
entirely  jjractical  for  a  very  high  percentage  of  total  load 
distributed,  therefore  the  advantages  accompanying  .such 
a  practice  are  to  be  actually  realized  and  are  not  merely 
theoretical.  Some  of  the.se  advantages  spring  from  the 
substitution  of  a  small  factory-assembled  unit  installed  in 
an  underground  vault  in  the  place  of  a  large  field-erected 
substation  and  rest  primarily  in  elimination  of  .steps  in¬ 
volved  in  the  latter.  These  eliminations  are  enumerated 
as  follows: 

(a)  Laborious  and  complex  long-range  load  forecasting  for 
individual  territories. 

(b)  Purchase  of  real  estate  with  its  complications,  advance 
expenditures  and  compromise  location, 
j  (c)  Architectural  harmony  (a  non-load-carrying  and  non- 

I  service-rendering  expense)  with  the  surrounding  territory, 

(d)  Time,  engiiKjering,  drafting,  labor  and  supervision  involved 
:  in  the 

1.  Design  of  building  or  outdoor  structure  to  accommfxlate 
the  electrical  equipment. 

2.  Layout  and  rletermination  of  selection  of  electrical  equij)- 
j  ment. 


Transformers,  regulation  equipment, 
switchgear  and  meters  in  one  com¬ 
pact,  co-ordinated  unit. 

System  planning  simplified  and  ulti¬ 
mate  costs  reduced. 


3.  Construction  of  building  and  installation  of  all  electrical 

equipment  with  necessary  wiring. 

4.  Inspection,  checking  and  testing  of  individual  parts  as 

well  as  completed  station  before  being  placed  in  operation. 

5.  Load  surveys  and  cost  studies  for  determining  most  eco¬ 
nomical  size  and  location  of  substation. 

(c)  A  number  of  propositions  with  sjiecifications  requiring 
many  conferences,  contracts  or  transactions. 

(f)  A  great  variety  and  number  of  spare  parts. 

(g)  Detail  cost  records  or  accounting. 

(h)  Longer  shipment  required  by  sj^ecial  equipment  or  equip¬ 
ment  not  in  regular  production. 

Superior  to  radial  substation 

Contrasted  with  the  large  radial  sub.station  is  the  stand¬ 
ardized  factory-assembled  unit,  involving : 

(a)  The  building  of  a  simi)le  vault  easily  obtained  at  the  proper 
location. 

(b)  Due  specification  (if  any  at  all)  simple  and  brief  in  its 
contents. 

(c)  One  simple  transaction  covering  any  quantity  definite  in 
costs  and  specifying. 

(d)  Short  time  for  shipment  on  one  or  two  units  with  a 
schedule  of  progressive  shipments  on  larger  quantities,  shipment 
from  factory  or  district  stock  an  ultimate  probability. 

(e)  Few  spare  parts  required  and  these  are  adequate  for  a 
large  number  of  standard  substations. 

(f)  TransiK^rtation  direct  from  fiat  car  to  vault. 

(g)  Readiness  for  immediate  operation  after  (1)  lowering  into 
vault,  (2)  connecting  incoming  and  outgoing  cables,  and  (3) 
insulation  tests  and  simple  operation  tests  (more  imiKjrtant  tests 
and  adjustments  made  at  the  factory  before  shipment). 

(h)  The  determination  of  time  of  need  and  approximate  loca¬ 
tion  of  additional  vaults  accomplished  by  recording  instruments 
provided  as  standard  equipment  in  vault  units  already  in  operation. 

(i)  .Accurate  knowledge  and  simple  record  of  costs. 

( j )  Decreased  costs  with  increased  production. 

Furthermore,  such  substations  never  become  obsolete 
from  an  operating  point  of  view  and  may  be  withdrawn 
completely  from  an  existing  vault  and  used  in  another 
location.  The  intnxluction  of  the  120/208- volt  network 
will  generally  be  the  occasion  for  such  withdrawals. 
Large  substations  are  built  at  long  intervals,  which  does 
not  permit  an  equal  distribution  of  the  work  over  the 
year  or  years.  Installation  of  small-capacity  unit  sub¬ 
stations  may  very  easily  be  distributed  throughout  the 
vear  by  those  comiianies  large  enough  to  u.se  a  sufficient 
([uantity. 
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High-vo/i-age  feecfers  11,000  y.  fo  53,000  v. 


even  with  Y  secondaries,  since  the  transformers  are 
three-legged  core  type  and  j)rovided  with  a  220-volt 
delta-connected  tertiary.  This  arrangement  has  the  fol¬ 
lowing  advantages : 

(a)  Better  relay  protection  on  line-to-ground  faults  occurring 
on  transmission  system. 

(b)  Adequate  source  of  power  from  tertiary  for  operation  of 
blowers  and  transformer  oil  circuit  breaker  closing  mechanism. 

(c)  Permits  the  use  of  auto-transformer  for  ll.OUOV  or  13.200Y- 
2,500/4,330Y  class  which  will  be  applicable  in  the  majority  of 
installations.  The  auto-transformer  has  a  physical  size  approx¬ 
imately  equivalent  to  rating  of  1,000  kva.,  with  a  reduction  in 
losses  of  about  25  per  cent. 

(d)  Xo  phase  displacements  by  transformation  except  for  few 
cases  of  4,(^-volt  systems. 

(e)  One  load-ratio  control  equipment  for  all  voltages  up  to 
33,000. 

(f)  Grounded  transmission  system  under  all  conditions. 


Scheme  of  the  medium-voltage  network 

I..arge  power  con.suniers,  three-wire  secondary  radial  and 
four-wire  secondary  network  all  carried  on  4,000  or  4.600- 
volt  network. 

It  is  not  at  all  necessary  to  have  a  territory  suitable 
for  a  network  before  taking  advantage  of  the  standard 
unit,  for  there  are  many  instances  where  one  of  these 
units  could  be  substituted  for  the  simple  outdoor  substa¬ 
tions  of  1.000  kva.  to  2,000  kva.  capacity.  It  would 
simply  o|XTate  as  a  radial  substation  until  such  time  as 
the  load  increa.sed  to  a  jxiint  where  two  or  more  could  be 
installed  and  then  interconnected  to  form  the  first  step 
in  the  network.  However,  the  initial  costs  for  these 
cases  will  probably  be  higher  for  the  network  unit.  The 
advantage  would  then  come  in  its  being  a  permanent 
step  in  the  building  up  of  a  superior  system  with  sub¬ 
sequent  economy. 

Unit  network  substation  developed 

There  has  been  develo])ed  a  unit  network  substation 
consisting  of  a  three-phase  transformer  with  metal-clad 
switchgear  having  a  weight  of  less  than  25  tons  for  the 
complete  unit.  A  vault  30x9x1 1 
ft.  will  give  ample  room  for 


In  addition  to  the  usual  accessories,  temperature  con¬ 
trol  is  provided  for  the  operation  of  the  forced-air¬ 
cooling  equipment. 

The  standardized  network  substation  provides  for 
voltage  regulation  in  a  very  simple  and  economical  man¬ 
ner,  displacing  the  usual  induction  feeder  regulator  with 
automatic  load-ratio  control  of  a  uni(|uc  design  pro¬ 
vided  on  each  transformer.  The  operating  mechanism 
is  very  sim])le  in  its  construction  and  operation.  There 
is  a  total  of  eight  steps  for  a  10  per  cent  range,  giving 
voltage  changes  in  increments  of  1.25  per  cent,  which  is 
too  small  to  be  observed  on  the  tungsten  lamp.  All 
three  phases  are  changed  simultaneously,  since  the  net¬ 
work  voltage  unbalance  is  small.  The  value  of  the  load- 
ratio  control  as  a  standardized  feature  lies  in  the  inde¬ 
pendence  of  transmission  variations,  which  ordinarily  are 
easily  controlled  within  the  limits  jjrovided  by  the  10 
per  cent  range.  The  operation  is  automatically  controlled 
by  a  contact-making  voltmeter  energizing  the  small  oper¬ 
ating  motor  direct  without  intermediate  auxiliary 
contacts.  Approximately  twenty  seconds  is  required  to 
change  from  one  tap  to  the  other,  thus  avoiding  many 
unnecessary  operations.  It  should  never  be  necessary 


installation,  inspection  a  n  d 
maintenance.  Ventilation  is 
easily  accomplished  by  a  small 
blower. 

The  three-])hase,  submersi¬ 
ble  ty])e  transformer  has  a 
normal  rating  of  1.500  kva. 
with  ])rovision  for  a  forced- 
air-cooled  rating  of  2.(X)0  kva. 
riie  s  e  c  o  n  d  a  r  y  voltage  is 
standardized  at  either  2.5(X')/- 
4.330V  or  2.5(X)/5.(XX)  and 
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to  open  the  case  for  inspection  at  intervals  of  less  than 
one  year,  and  very  probably  intervals  of  two  years. 

Xo  provision  is  made  for  a  13.200-volt  breaker,  there 
being  mounted  on  the  transformer  simply  the  three- 
position  grounding  and  disconnecting  switch  now  so  gen¬ 
erally  used  on  transformers  supplying  the  120/208-volt 
network. 

Bus  rendered  short-circuit  proof 

'I'he  metal-clad  switchgear  consists  of : 

1.  The  electrically  welded  housing  forming  compart¬ 
ments  for  the  bus,  current  transformers,  circuit  breakers, 
relays  and  instruments.  The  bus  and  current  transformer 
compartments  are  tilled  with  an  insulating  compound 
of  high  dielectric  strength.  These  compartments 
are  provided  with  watertight  covers  of  a  simple  and 
reliable  design.  The  feeder  cables  may  be  connected 
without  opening  these  compartments,  which  are  shipped 
tilled  with  compound  from  the  factory. 

2.  I'ive  elevating  type  oil  circuit  breakers  with  indi¬ 
vidual  operating  mechanisms  are  arranged  to  control  the 
transformer  and  four  feeder  circuits.  'I'he  breakers  have 
a  250,000-kva.  (2  OCO)  interrupting  rating.  'I'hey  are 
motor-operated  with  d.c.  trip,  having  all  three  poles  in 
one  tank.  The  metal -clad  elevating  type  breaker  with 
stationary  and  removable  elements  is  standard,  thereby 
making  i.solation  for  maintenance  and  inspection  safe 
as  well  as  easy,  without  the  need  of  disconnecting 
switches.  I'he  raising  and  lowering  mechanism  is  oper¬ 
ated  by  means  of  a  removable  crank  accessible  from  the 
front  of  the  unit,  l^y  operation  of  this  crank  the  breaker 
may  be  lowered  from  the  normal  operating  i)osition  and 
then  operated  either  electrically  or  manually.  Adequate 
mechanical  interlocks  to  trip  the  oil  circuit  breaker  and 
])revent  improper  reclosure  are  ])rovided. 

Primary  connections  from  the  bus  through  the  breaker 
ami  current  transformers  have  been  carefully  designed 
to  insure  against  reduction  of  current-carrying  capacity 
due  to  oxidation  of  the  contact  surfaces.  'I'he  number 
of  threaded  and  bolted  connections  have  been  reduced 
to  an  absolute  minimum. 

Secondary  disconnecting  devices  are  provided  for 
bringing  control  leads  to  the  breaker  mechani.sm  and 
auxiliary  switches.  These  devices  are  automatic  in  oper¬ 
ation  and  fully  self-aligning,  assuring  against  accidental 
short  circuit  of  control  or  wiring. 

3.  All  relays  (jirotective  and  reclosing)  and  measuring 
instruments  are  mounted  on  hinged  steel  panels  in  one 
compartment  located  at  one  end  of  the  structure.  Poten¬ 
tial  transformers.  pf)wer  transformer  for  closing  the 
breakers  and  a  twelye-cell  sealed-in  type  storage  batter\ 
with  tungar  rectifier  are  als(^  in  this  compartment.  The 
compartment  is  of  electrically  welded  steel  plate  with 
lunged  gasketed  door  for  access.  Placing  all  devices 
of  this  nature  in  one  com])artment  facilitates  maintenance 
and  decreases  the  number  of  gasketed  doors  required. 

The  measuring  instruments  supplied  as  standard  equip¬ 
ment  give  a  permanent  record  of  voltage  and  load  con¬ 
ditions  at  many  jioints  of  the  system,  never  before  prac¬ 
tical  on  the  radial  system.  The  transformer  circtiit  is 
equipped  with  watt-hour  meters  and  recording  am¬ 
meters.  By  comjiaring  these  with  the  watt-hour  meters 
at  the  generating  station,  the  loss  in  the  transmission 
system  is  definitely  and  accurately  known.  .'X  similar 
comparison  with  the  consumer’s  meters  gives  accurate 
information  on  distribution  losses.  These  are  definitely 


known  to  be  largely  distribution  transformer  and  sec¬ 
ondary  losses,  for  the  primary  network  loss  is  nil.  Thus 
the  system  may  always  be  kept  up  to  its  highest  effi¬ 
ciency.  I'he  recording  ammeters  give  a  jiermanent  record 
of  the  load  on  the  transformer,  both  maximum  and 
balance  over  the  pha.ses.  'I'hrec  recording  voltmeters 
on  the  bus  give  a  permanent  record  of  voltage  conditions 
with  and  without  the  [xiwer  transformers  in  service  at 
that  point,  also  indicating  proper  ojieration  of  the  load 
ratio  control.  Three  extra  single-phase  recording  am¬ 
meters  furnish  a  means  to  determine  how  the  load  divides 
and  how  the  phases  are  balanced  among  the  four  out¬ 
going  feeders.  .\  transfer  switch  is  used  to  rotate  the 
instruments  over  the  four  feeders.  I'he  transformer 
ammeters  will  indicate  the  need  of  adding  more  trans¬ 
former  capacity  to  the  network  and  the  feeder  ammeters 
will  indicate  the  approximate  relative  direction  of  a 
new  vault  location.  All  recording  in.struments  are  driven 
by  W  arren  motors,  so  that  no  fre(|uent  winding  is  neces¬ 
sary.  'I'he  charts  are  more  than  60  ft.  long  and  at  1-in.- 
per-hour  speed  will  not  need  renewal  more  often  than 
once  each  iiKuith. 

'Fest  blocks  are  i)rovided  on  the  relay  and  instrument 
])anels  to  facilitate  the  testing  of  these  devices. 

Such  standardized  unit  substations  simplify  the  process 
and  reduce  the  organization  recpiired  to  prei)are  the  sys¬ 
tem  for  the  load  growth. 

They  can  be  applied  in  sufficient  quantities  to  obtain  a 
better  product  at  a  lower  cost,  which  bas  a  tendency  t(» 
decrease  from  year  to  year  as  tbe  production  is  increased. 

There  is  now  available  such  a  unit  manufactured  in 
regular  production. 

T 

Combination  Lamps  to 
Lisht  Windowless  Factory 

More  than  700  lighting  units  combining  tbe  proi:)erties 
of  incandescent  ancl  mercury-vapor  lamps  have  been  se¬ 
lected  for  the  new  windowless  factory  of  the  Simonds 
.Steel  Industries  at  Fitchburg,  Mass.,  according  to  an 
announcement  just  made  by  the  .Austin  Company,  Cleve¬ 
land.  engineer  and  builder  of  what  is  belicveil  to  be  the 
pioneer  “controlled  conditions”  plant  in  modern  indus¬ 
try.  Months  of  research  were  spent  on  the  illumination 
])roblem  of  this  ])lant.  which  is  one  story  in  height.  5f)() 
ft.  long  and  .^t)0  ft.  wide.  .A  lighting  intensity  of  about 
27  ft. -candles  will  be  jirovided  on  the  working  ])laiie. 

'File  fixtures  are  being  manufactured  in  the  Hoboken 
factories  of  tbe  General  Electric  C'omjiany.  Each  unit 
consists  of  an  oxidized  aluminum  reflector.  26  in.  long 
X  12  in.  wide,  of  shallow-pan  sha])e.  with  a  combination 
of  mercury- va])or  tubing  and  incandescent  lamps 
mounted  therein.  'I'he  unit  as  a  whole  will  o])erate  on 
110- volt  alternating  current  and  will  be  rated  at  about 
650  watts,  including  ff)ur  incandescents. 

The  combined  luminous  output  will  be  remarkably  free 
from  glare,  and.  according  to  the  .Austin  company,  tests 
have  proved  it  superior  to  daylight  in  its  effect  on  labor 
efficiency.  Sharj),  black  shadows  are  not  created,  and 
small  objects  are  revealed  in  fine  detail.  Quartz  glass 
will  be  u.sed  in  .some  of  the  tubes.  Factory  walls,  ceiling, 
floor,  trusses  and  machinery  will  be  of  si)ecial  colors. 
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Tall  buikling^s  now  are  erected  by  electric  arc 
welding,  where  the  riveter's  insistent  tattoo  was 
once  supreme.  Machines  are  fabricated  by  the 
new  art  and  cast  bases  and  parts  are  eliminated 


Automatic  machine 
welding  in  the  held. 
This  tank  top  of  a 
Great  Lakes  freight 
steamer  must  be  ex¬ 
ceptionally  strong  and 
rigid  to  resist  loads 
and  rough  usage.  Elec¬ 
trically  welded  ship 
channels  were  success¬ 
fully  used. 


Materials  minimised  in  leak 
prtHif  pool.  Arc  welding  o 
the  joints  of  this  swimming 
tank  has  not  only  kept  thi 
weight  of  the  structure  at  i 
minimum  hut  has  resulted  in  : 
homogeneous  structure  of  absti 
lutely  watertight  character — ai 
important  factor  when  pool 
are  installed  in  tall  buildings. 


f  Fhvtun  courtfut^  tht'  fjinculN  hlrctric  Componi 


II 


of  industry 


as  design  practices  are  revolutionized.  .Automatic  welding 
makes  uniformity  of  sho])  and  field  work  certain  and  unvary¬ 
ing.  Strength,  economy,  reduced  weight  and  less  cumbersome 
machines  are  heralds  of  the  new  day  in  steel  fabrication. 


Welded  buildings 
make  good  neighbors. 
Even  though  the 
definite  advantages  of 
strength  and  improved 
construction  be  im¬ 
portant,  the  virtue  of 
quietness  gives  electric 
arc  welding  a  supreme 
advantage. 


Arc  welding  popular 
in  pipe  line  assembly. 
Thousands  of  miles  of 
pipe  lines  have  been 
joined  by  arc  welding 
since  the  first  demon¬ 
stration  of  this  meth¬ 
od,  less  than  three 
years  ago.  Such  pipe 
lines  are  stronger, 
more  rigid  and  more 
economical  than  the 
old  style.  Greater 
pressures  than  former¬ 
ly  allowable  can  he 
maintained,  as  the 
construction  is  wholly 
leakproof. 


Shop  welding  semi- 
automatically  at  any 
angle  from  the  verti¬ 
cal  to  the  horizontal, 
depending  upon  the 
method  of  fitting  the 
head  or  bottom  of 
the  range  boiler  into 
the  shell.  This  semi¬ 
automatic  machine 
makes  it  possible  to 
follow  the  seam  ac¬ 
curately. 
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Shop  wcluinj;  of  pipe  scams. 
Manufactured  in  fO-ft.  sections 
by  rolling  and  butt  welding 
along  the  longitudinal  seam  on 
an  automatic  machine,  this  pipe 
is  then  belled  and  girth  welded 
in  40-ft.  sections.  The  pipe 
shown  is  J  in.  thick  and  girth 
seams  are  welded  at  a  rate  of 
approximately  12  in.  per 
minute. 


Repairs  to  worn  parts.  It  woulil 
have  cost  the  owners  of  these  gears 
S38()  to  replace  only  the  large  one, 
but  both  were  repaired  and  returned 
to  service  by  electric  arc  welding  at 
a  cost  of  but  $12S.  The  users  of  the 
gears  state  that  a  set  of  arc-welded, 
built-up  gears  will  outwear  five  sets 
of  new  gears. 


Large  diameter  pipes 
may  be  weld-fabri¬ 
cated.  Not  only  the 
built-up  sections  of 
pipe  in  the  fore¬ 
ground  were  welded 
but  also  the  bottom  of 
the  container  shown 
behind. 


Intricate  assemblies  no  bar. 
This  ice  machine  assembly  has 
been  fabricated  by  arc  welding. 
Here  small  clearances  and  ac¬ 
curate  fits  are  importyit. 
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By  M.  S.  SLOAN 

f'rcsidcut  AVtc  York  Edison  Company 


TfllC  year  1030.  as  we  know  only  too  well,  was  one 
of  j^reat  and  general  business  depression.  Factories 
were  closed.  There  was  widespread  unemploy¬ 
ment.  Sales  fell  oiT.  The  electric  utilities  of  the  nation 
came  through  that  distressing  year  in  a  remarkable  way. 
Their  large  power  sales  decreased  about  8  per  cent,  but 
their  sales  to  homes  increased  14  per  cent,  and  their  sales 
to  stores,  offices,  theaters  and  other  enterprises  in  the 
commercial  class;  their  sales  for  highway  and  street 
lighting  and  for  signs  and  otlier  outdoor  lighting  in¬ 
creased  also. 

.As  a  result,  their  aggregate  output  of  current  decreased 
only  about  2  ]ier  cent  in  volume  compared  with  the  pre¬ 
vious  year,  while  their  gross  revenue  in  dollars  increased 
about  3  per  cent.  This  was  due  to  the  fact  that  the  sales 
in  which  they  registered  gains  were  in  the  higher  price 
range  of  their  rate  .schedule,  while  the  power  business, 
which  showed  a  loss,  was  in  the  low-price  lirackets.  An¬ 
other  remarkable  thing  about  last  year’s  showing  was  that 
generally  over  the  country  electric  utilities  gained  largely 
in  the  sale  of  'electrically  operated  household  equipment. 
Labor-saving  equipment  was  sold — from  toasters  and 
irons  up  to  refrigerators  and  ranges — at  a  time  when 
pco])le  were  purchasing  only  what  they  considered  neces¬ 
sities.  This  equipment  all  went  on  the  lines,  using  elec¬ 
tric  current  thenceforth.  I  consider  this  record  an 
eloquent  testimony  to  the  stability,  progressiveness  and 
the  good  public  standing  of  electric  utilities. 

Twenty  million  homes  served 

There  are  approximately  twenty-nine  million  homes  in 
this  country.  More  than  twenty  million  of  them  are  now 
on  electric  lines.  The  very  large  proportion  of  the 
balance  is  on  farms,  to  which  electric  lines  are  reaching 
out  rapidly.  The  homes  now  on  the  lines  are  yearly  in¬ 
creasing  their  use  of  current,  yet  it  has  been  estimated 
that  they  are  using  not  to  exceed  one-third  of  their  rea¬ 
sonable  possibility  of  use  for  a  completely  electrified 
establishment.  Commercial  lighting  and  store  equipment, 
office  labor-saving  equijanent.  street  and  highway  light¬ 
ing,  airi)ort  and  airway  lighting,  industrial  lighting  and 
factory  electrification  offer  very  large  fields  for  growth. 

*Erom  a  recent  address  before  Essex  County  Chapter,  Ameri¬ 
can  Institute  of  Banking,  Xe^eark,  A .  J. 


Railroad  electrification  has  only  begun.  Cooking  and 
water  heating  by  electricity  in  this  period  of  widespread 
long-di.stance  transmission  of  natural  gas  will  be  a  keenly 
competitive  field  for  expansion  of  our  business,  but  one 
in  which  electricity  can  well  hold  its  own.  Thus,  if  the 
growth  of  the  electric  utilities  from  population  increase 
were  shut  off,  they  would  still  have  a  large  and  profitable 
opportunity  for  increase  of  business  for  a  great  many 
years  to  come. 

Power  still  in  politics 

The  fact  is  that,  despite  all  you  may  hear  about  the 
high  rates  of  electric  utilities,  the  customer  as  a  group 
has  the  ]>rice  of  current  in  his  own  control.  The  more 
there  is  used,  the  cheaper  it  will  be.  No  utility  whose 
management  is  intelligent  or  public  spirited  wants  to 
keep  rates  higher  than  they  need  be  to  maintain  the  com¬ 
pany  in  sound  financial  position.  I  think  most  manage¬ 
ments  are  intelligent,  and  a  very  large  proportion  of  them 
are  public  spirited  also.  You  have  heard  and  read.  I  am 
sure,  much  about  the  attitude  of  utilities  in  insisting  on 
their  pound  of  flesh — the  ultimate  dollar  of  their  legal 
rate  of  return.  That  is  seldom  the  case.  It  occurs  only 
when  a  company  must  go  into  court  to  protect  itself 
against  the  imposition  of  rates  which  would  be  confisca¬ 
tory.  Mo.st  of  them  could  legally  justify,  on  the  value 
of  their  properties,  rates  higher  than  they  charge,  but  it 
would  not  be  good  business  to  do  so.  It  would  stop,  or 
at  least  lessen,  growth  of  the  business  and  antagonize 
their  customers  and  public  authorities,  when,  by  not 
insisting  on  their  pound  of  flesh,  the  companies  can  grow 
and  keej)  financially  sound  and  prosperous. 

When  the  present  system  of  state  regulation  of  utilities 
was  enacted  into  law  in  Wisconsin  and  New  A"ork  in 
L>07,  with  other  states  rapidly  following  until  it  had 
pretty  well  covered  the  country,  there  was  a  belief  that 
the  utility  (juestion  had  been  taken  out  of  the  political 
arena.  We  were  overoptimistic.  It  is  back  in  politics 
today.  You  cannot  read  a  ])aper  or  magazine,  particu¬ 
larly  a  magazine  of  the  class  which  sometimes  refers  to 
itself  as  a  “molder  of  thought,”  without  being  told  that 
regulation  has  broken  down.  When  you  turn  on  your 
ratlio  you  are  likely  to  hear  some  governor  or  senator 
denouncing  the  power  trust  for  its  nefarious  juggling  of 
the  law  and  plundering  of  the  people.  The  halls  of  Con¬ 
gress  and  state  legislatures  echo  the  discussion.  Public 
officials  argue  that  the  only  way  to  curb  the  utilities  and 
l)rotect  the  public  is  by  government  ownership  and  opera- 
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tioiJ  of  the  electric  business  wherever  possible  now,  and 
everywhere  eventually. 

All  this  is  politics.  I  was  going  to  say  politics,  pure 
and  simple,  hut  it  is  not  entirely  pure,  and  certainly  it  is 
not  simple.  It  began,  as  1  see  the  situation,  as  an  attack 
on  utilities  to  ofTset  factual  opposition  to  the  Boulder 
Dam  power-irrigation-water  supply  development  for  the 
benefit  of  California,  financed  out  of  the  nation’s  treas¬ 
ury.  It  has  continued  in  the 
Muscle  Shoals  controversy, 
where  a  fleveloiMiient  for  the 
benefit  of  a  part  of  th(‘  South, 
also  financed  out  of  the  na¬ 
tion’s  treasury,  has  been  aflvo- 
cated  by  the  government 
ownership  ])et)ple.  Ofiicials 
and  the  jmhlic  ])ress  tell  us 
that  this  will  he  a  dominant 
issue  in  the  cain])aign  of 
As  President  Hoover  truly 
said.  Muscle  .Shoals  has  come 
to  Ik*  a  symbol  of  this  con¬ 
troversy. 

It  occurs  to  me  that  it  is 
[)ossihle  people  iti  general  have 
made  uj)  their  minds  that 
government  is  not  u])  to  rnn- 
ning  as  comple.x  a  business  as 
the  electric  utilities.  It  is  i)os- 
sihle.  akso.  that  since,  as  house¬ 
holders,  they  get  their  electric 
service  for  an  average  of  less 
than  a  dime  a  day.  they  fail  to 
become  excited  over  the  wav 
utilities  are  robbing  them. 

Nevertheless,  these  constant 
attacks  tend  to  mislead  those 
who  will  not  trouble  to  learn 
the  f.icts.  1'hey  cause  people 
to  ask.  “.\re  politicians  going 
to  do  to  the  utilities  what  they 
did  to  the  railroads?"  They 
tend  to  disturb  jnihlic  confi¬ 
dence  in  the  industry.  They 
tend  to  upset  investors  and 
make  raising  future  capital 
rec|uirements  more  difficult.  I 
have  thought  much  over  this 
situation,  as  every  utility  executive  must  have  done. 
Politicians  can  do  (|ueer  things,  foolish  tilings,  things 
harmful  to  business  and  against  the  inihlic  interest  in  the 
broad  view.  Hut  they  cannot,  because  it  is  jiolitically.  un¬ 
safe.  make  radical  changes  in  the  relations  of  government 
with  a  great  industry  without  .strong  pojnilar  sui)])ort. 

We  have  iiotential  government  ])ower  development  m 
certain  places  where  government  has  rights  in  .stream 
flow  or  has  made  investment,  such  as  Ihnilder  Dam.  now 
called  Hoover  Dam.  or  at  Muscle  Shoals.  Kach  of  such 
cases  jiresents  an  individual  jirohlem  because  governmetit 
has  certain  rights.  .Some,  if  not  all.  of  these  ]K)wer  sources 
will  he  developed  with  government  as  a  party  in  interest. 
That  is  different  from  development  for  government 
ownership  and  oiieration.  The  jjower  from  Hoover  Dam 
will  i)e  sold  at  the  jMjwer  house,  not  distributed  by 
government.  The  major  report  of  Governor  Roosevelt’s 


.St.  Lawrence  Commission  recommended  that  power  de- 
\eloped  at  the  proposed  state  plant  he  sold  to  private 
utilities  for  distribution.  Thus,  while  government  may 
develo]»  power,  under  such  conditions  it  would  not  enter 
the  ])ower  business  and  compete  with  private  enterprise 
by  the  sale  of  power  to  customers. 

W’e  shall  have,  undoubtedly,  revision  and  strengthen¬ 
ing  of  state  laws  regulating  utilities.  That  is  proper  and 

desirable,  and  neither  utilities 
nor  investors  have  any  reason 
for  concerti  over  it.  It  .seems 
jirohahle  we  shall  have,  sooner 
or  later,  some  measure  of 
federal  regulation  over  the  in¬ 
terstate  transmission  of  power. 

I  am  not  convinced  that  it  is 
necessary,  hut  I  can  see  no 
rea.son  why  the  utilities  can 
pro]ierly  object  to  it.  Attempts 
at  federal  regulation  of  hold¬ 
ing  companies  will  he  made. 
\\'hile  1  am  not  a  lawyer.  I 
see  so  many  j^ractical  difficul¬ 
ties  and  hear  of  so  many  legal 
difficulties  that  T  am  sure  any 
legislation  which  may  eventu¬ 
ally  he  adopted  will  he  very 
carefully  considered  so  that  it 
may  not  he  declared  uncon¬ 
stitutional.  In  such  case  it 
will  not  restrict  the  initiative 
and  freedom  to  act  which  are 
the  advantages  of  the  holding 
comjiany  and  which  have  en¬ 
abled  it  to  he  such  a  powerful 
aid  in  the  development  of 
oi)erating  companies  and  the 
extensive  improvement  of 
utilities’  service. 

'Hie  basic  situation,  to  sum 
u]).  is  as  follows: 

The  electric  utilities  have 
done  an  outstanding  job. 
d'hey  have  become  a  very  large 
business.  They  serve  the 
country  at  decreasing  prices, 
and  by  and  large  they  serve 
acceptably  to  the  public.  They 
have  followed  the  economic  trend  of  the  times  by 
mergers  and  groupings,  and  this  disturbs  a  certain  ele¬ 
ment  of  our  ])oi)ulation.  But  because  politics  cannot 
prevail  over  economics,  their  growth  and  development 
will  continue.  .Some  of  them  have  made  mistakes, 
riiere  are  conditions  and  practices  in  the  business 
which  should  he  corrected.  They  will  he,  from  within,  I 
tru.st ;  certainly  by  official  action  and  by  strengthening  of 
the  laws  regulating  the  companies,  if  corrective  action 
does  not  come  from  the  indu.stry  itself.  That  having  been 
said,  there  remains  only  one  di.sturhing  possibility — that 
the  ])eoi)le  of  our  country  will  jiermit  a  business  which 
has  served  them  .satisfactorily,  as  is  jiroved  by  the  record, 
to  he  scrapped,  and  will  turn  its  job  over  to  government. 
That  I  do  not  for  one  minute  believe.  It  is  contrary  to 
our  basic  ideas.  It  is  contrary  to  our  e.xperience.  We 
have  seen  the  results  of  government  operation  ot  rail- 


Utility  securities 

(ire  desirable  investments  because: 

1.  It  is  an  unusually  stable  bu.siness. 

2.  It  is  a  growing  business;  growing  with 
population  increase;  growing  with  the  higher 
living  standards  which  American  ambition  al¬ 
ways  produces;  growing  with  the  results  of 
wide  and  intensive  scientific  research. 

3.  It  is  a  business  which  makes  its  product 
on  customers’  demands;  hence  has  no  problem 
of  surplus  goods. 

4.  It  is  a  business  as  free  from  labor  troubles 
as  one  can  be. 

5.  It  is  a  virile,  progressive  business,  willing 
and  able  to  avail  itself  of  the  efficiencies,  econ¬ 
omies  and  new  sales  possibilities  which  techni¬ 
cal  study  and  experimentation  and  research 
make  possible. 

6.  It  is  a  business  kept  on  its  toes  by  the 
fact  that  it  serves  every  class  and  group  in  our 
population,  in  home  and  place  of  bu.siness.  Sup¬ 
plying  a  necessity  of  life,  it  is  under  the  keenest 
critical  observation  every  minute  of  the  twenty- 
four  hours 

7.  It  is  a  business  supervised  and  regulated  by 
public  authority.  As  such,  its  rates,  its  quality 
of  service,  its  capital  issues  are  under  official 
.scrutiny,  and  it  operates  with  the  legal  guaran¬ 
tee  of  a  fair  return  on  the  value  of  its  invest¬ 
ment  in  property  used  for  public  service,  if  it 
can  earn  it. 
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roads  and  shipping  during  the  war  period  and  since. 
There  is  no  justification  for  it  in  logic  or  in  fact.  The 
best  government  utility  operation  I  know  of,  the  Ontario 
I  lydro-Klectric  Power  Commission  and  its  associated 
municipalities,  does  not  do  as  good  a  job  as  the  nearest 
comparable  utility  group  in  the  United  States,  just  across 
the  Niagara  frontier. 

The  electric  utilities  are  a  key  business,  one  on  which 
depend  the  progress  and  welfare  of  our  nation.  I  see 
for  them  a  future  as  prosperous  as  their  present,  a  future 
of  ever-widening  usefulness,  by  which  they  will  earn 
their  prosperity.  For  all  the  reasons  T  have  outlined, 
they  are,  in  my  judgment,  good  investments  now,  and  T 
am  convinced  they  will  not  cease  to  be  good  investments. 


oi  the  furnace.  These  conveyors  run  in  opposite  direc¬ 
tions  through  the  furnace,  each  witli  its  se])arate  heating 
chamber  at  the  tfiji  formed  by  a  wall  lengthwise  to  the 
center,  but  with  no  barriers  between  the  conveyors  on  tlie 
inclined  sections.  'I'bus  the  inclined  sections  in  addition 
to  acting  as  a  heat  seal  provide  a  means  for  the  maximum 
transfer  of  heat  from  the  hot  outgoing  work  to  the  cold 
incoming.  The  furnace  is  a  220-volt,  three-phase. 
bO-cycle  unit  with  a  connected  load  of  600  k\v.  In  nor¬ 
mal  operation  one  part  of  the  furnace  is  used  for  baking 


Electric  Furnace  Cut 
Insurance  Cost  38  per  Cent 


Prthtafing  chamber  '  Firing  chamber  Preheahng  chamber 
Elcval-ion 


Double  flow  enameling  furnace 

T’npartitioned  end  sections  j>erniit  heat  interchange  between 
outgoing  and  incoming  work. 


Reduction  in  insurance  rates  on  building  and  contents 
is  a  benefit  that  the  Enamel  Products  Company  of  Cleve¬ 
land.  Ohio,  derived  from  the  installation  of  an  electric  the  ground  coat  on  the  ware  and  the  other  for  the  fmisl 
furnace  in  place  of  fuel-fired  equipment.  After  the  fur-  coat.  The  temperatures  in  the  firing  zone  range  fron 
nace  was  operating  the  insurance  inspector  visited  the  1,550  to  1,610  deg.  F. 

]dant.  He  discovered  that  wood  structures  used  in  brae-  After  the  furnace  was  installed  a  test  of  its  operation 
ing  previous  equipment  and  the  wood  racks  on  W’hich  was  made  jointly  by  the  Cleveland  Electric  Illuminating 
work  had  been  hung  were  wholly  abolished.  He  reduced  Company  and  the  General  Electric  Company.  The  test 
the  insurance  rate  38  per  cent  on  the  building  itself  and  cov'^ered  a  five-day  period  from  Monday  to  Friday,  inclu- 

35  per  cent  on  its  contents.  It  cannot  be  claimed,  of  sive,  and  although  it  was  made  at  a  time  when  production 

course,  that  all  of  this  improvement  was  directly  due  to  was  somewhat  below  normal,  it  demonstrated  a  more  than 
the  electric  furnace,  but  it  can  be  said  that  the  installation  adequate  j^erformance  that  held  out  promise  of  even 
of  the  furnace  provided  an  occasion  for  the  redesign  of  better  production  economy  when  production  increases, 
structures  and  equij)ment  that  helped  in  the  insurance  The  |K)wer  requirements  over  a  168-hour  week,  including 
reduction.  morning  and  week-end  heating  up  of  the  furnace. 

The  furnace  is  of  the  continuous  type  used  for  baking  amounted  to  70.281  kw.  hr.  During  this  period  of  time 
enamel  on  sheet  .steel,  the  work  consisting  of  table  tops,  tbe  furnace  was  in  operation  actually  117  hours  and 
tub  tops  and  similar  ware.  A  continuous  conveyor  car-  produced  a  total  of  226,877  sq.ft,  of  enamel  ware,  giving 
lies  the  work  up  an  inclined  preheating  chamber  through  a  net  economy  of  3.23  sq.ft,  per  kilowatt-hour.  The 
a  firing  chamber,  down  an  incline  and  out  again.  There  over-all  economy  would  naturally  be  greater  for  the 

arc  two  separate  conveyors,  each  extending  the  full  length  whole  week  if  three  shifts  were  used  and  the  furnace 


Enameled 
table  tops  and 
drainboards 
leaving 

electric  furnace 

Flowing  through  the 
furnace  in  one  direc¬ 
tion  are  pieces  covered 
with  the  ground  coat 
only,  while  in  the  other 
direction  move  those 
that  have  received  the 
flnished  enamel  coat. 
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Line  Calculations  Simplified 
by  Ready  Table 

By  ROY  G.  ATKINSON 

Distribution  Department, 

Public  Ser'i'icc  Company  of  Colorado,  Denver 

The  familiar  relation  that  volts  droj)  (or  volts  reji^ula- 
tion)  are  e(|ual  to  the  kilowatt-miles  times  a  unit-distance 
constant.  C  ( for  s])ecific  comhination  of  delivered  voltaj^e, 
power  factor,  effective  s])acinfj.  and  wire  size),  permits 
the  computation  and  tahulation  of  a  sinp^le  factor.  A',  to 
facilitate  line-drop  problems  in  distribution.  Reference 
to  this  value  makes  it  easy  to  determine  either  the  per 
cent  rejjulation  or  the  appropriate  size  of  wire  or  the 
necessary  vf)lta^je  if  the  otlier  factors  are  known.  Thus, 
since  voltage  droj)  varies  inversely  as  the  voltajje, 

B,. 

Voltage  drop  =  (Kilowatts  X  distance  X  C) 


where  Er  is  the  delivered  voltage  and  Ec  that  for  which 
the  value  of  C  is  determined.  This  may  be  converted 
to  per  cent  regulation  and  results  in  the  relation 


Kilowatts  X  distance  = 


100  X  Ec 


in  which  K  corresponds  to  a  1  per  cent  regulation  and 
either  1  ft.,  100  ft.  or  1  mile  length,  as  may  he  desired. 
This  may  he  still  further  reduced  to  the  etjuation 


Kilowatts 

Per  cent  regulation  =  ' 


from  which  "distance”  has  disappeared  by  the  assumption 
of  a  unit  length  and  which  implies  not  only  that  K  makes 
ix)ssible  the  determination  of  voltage  regulation  for  vari¬ 
ous  loads  when  line  data  are  available,  hut  also  what 
voltage  and  wire  size  will  he  necessary  for  various  loads, 
power  factors  and  distances. 

For  a  given  value  of  load  a  three-phase  line  will  have 
one-half  the  voltage  drop  of  a  single-phase  line.  Tn 
using  the  table  for  single-phase  line  computations  it  is 
necessary  to  use  one-half  the  value  of  K  tabulated  for 
three-phase  circuits. 


Factor  for  Determining  Line  Regulation 


Valu«*«  of  K  Per  100  Ft.  of  Line— KfTeetlve  SpuelnK  =  3  Ft. 


Kquiv. 

.Si*e 

. - 115  Volt - .  - - 120  Volt - , 

. -  208  Volt - . 

230  Volt - . 

. -  460  Volt - . 

. - 2,300  Volt - . 

- - 4,000  Volt - . 

Siie 

of  Cu.  80 

95 

80 

95 

80 

95 

80 

95 

80 

95 

80 

95 

80 

95 

A.C.S.R.Cond.  Per  Cent  Per  Cent  Per  Cent 

Per  Cent 

Per  Cent  Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

6 

8 

1.8 

1.9 

2.0 

2.  1 

5.9 

6.2 

7.2 

7.6 

29 

30 

720 

760 

2,  lap 

2,300 

4 

6 

2.5 

3.0 

2.7 

3.3 

8.2 

9.9 

10.0 

12.  1 

40 

48 

1,000 

1,210 

3,020 

3,660 

2 

4 

3.7 

4.5 

4.0 

4.9 

12.  1 

14.7 

14.9 

18.0 

59 

72 

1,480 

1,800 

4,490 

5,440 

0 

2 

5.0 

6.7 

5.4 

7.3 

16.3 

21.8 

20.0 

26.7 

80 

107 

2,000 

2,670 

6,040 

8,100 

00 

1 

5.8 

8.2 

6.3 

9.0 

19.0 

27.0 

23.3 

33.0 

93 

132 

2,320 

3,300 

7,040 

10,000 

000 

0 

6.5 

9.3 

7. 1 

10.2 

21.2 

30.5 

25.9 

37.3 

104 

149 

2,590 

3,730 

7,840 

11,300 

0000 

00 

7  4 

10.9 

8.0 

11.9 

24.  1 

35.8 

29.7 

43.8 

118 

175 

2,950 

4,380 

8,930 

13,250 

267 

000 

8.  4 

13.2 

9.  1 

14.4 

27.3 

43.2 

33.4 

52.9 

134 

212 

3,340 

5,280 

10,100 

16,000 

336 

0000 

9.  1 

15.5 

9.9 

16.9 

29.6 

50.5 

36.2 

62.0 

145 

248 

3,630 

6,200 

10,950 

18,700 

477 

300 

10.8 

19.2 

11.7 

21.0 

35.2 

62.9 

43.0 

77.0 

172 

308 

4,300 

7,700 

1 3,000 

23,200 

795 

500 

12.4 

23.5 

13.5 

25.6 

40.7 

76.8 

49.8 

94.0 

199 

376 

4,980 

9,400 

1  5,100 

28,400 

1,590 

1.000 

15.5 

33.4 

16.  8 

36.4 

46.0 

109.  1 

62.0 

133.6 

248 

535 

6,200 

13,700 

18,700 

40,500 

ValupM  of  K 

Per  .Mile  of  Line 

Kquiv. 

.Sire 

Effeotive  Spacin" 

=  3  Ft. 

Effertive  Sparinp  =  4  Ft. 

fSiie 

of  Cu. 

- 2. 300  Volt - .  ^ 

—4,000  Volt - 

- 6,600  Volt - . 

- -  11,000  Volt - - 

-  13,800  Volt — . 

. —  23,000  Volt - . 

. —  44,000  Volt  — . 

Cond. 

80 

95 

80 

95 

80 

95 

80 

95 

80 

95 

80 

95 

80 

95 

A.C.S.R. 

Per  Cent 

Per  Cent  Per  Cent 

Per  Cent 

Per  Cent  Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

6 

8 

14 

14 

41 

44 

112 

119 

312 

329 

488 

520 

1,330 

1,320 

4,860 

5,200 

4 

6 

19 

23 

57 

69 

156 

188 

434 

524 

572 

810 

1,560 

2,210 

5,700 

8,450 

2 

4 

28 

34 

85 

103 

232 

281 

644 

778 

1,010 

1,200 

2,740 

3,280 

10,000 

12,000 

0 

2 

38 

51 

115 

153 

312 

417 

866 

1,160 

1,350 

1,750 

3,680 

4,760 

13,400 

17,400 

00 

1 

44 

63 

133 

189 

363 

515 

1,010 

1,430 

1,560 

2,100 

4,260 

5,740 

15,600 

21,000 

000 

0 

49 

71 

149 

214 

405 

583 

1,120 

1,620 

1,790 

2,460 

4,870 

6,190 

17,800 

24,400 

0000 

00 

56 

83 

169 

251 

460 

683 

1,270 

1,890 

2,030 

2,940 

5,540 

8,030 

20,200 

29,400 

267 

000 

63 

100 

191 

303 

520 

825 

1,450 

2,290 

2,260 

3,400 

6,170 

9,250 

22,600 

33,800 

336 

0000 

69 

117 

208 

355 

565 

965 

1,570 

2,680 

2,490 

3,920 

6,780 

10,700 

23,400 

39,100 

477 

300 

82 

146 

246 

440 

670 

1,200 

1,870 

3,330 

2,800 

4,780 

7,650 

13,000 

27,900 

47,500 

795 

500 

94 

178 

286 

539 

775 

1,470 

2,160 

4,070 

3,460 

5,900 

9,450 

16,000 

34,500 

58,700 

1,590 

1,000 

117 

253 

355 

765 

965 

2,080 

2,680 

5,780 

4,100 

7,180 

11,200 

21,000 

41,000 

76,500 

Example 

length,  300 

1 — Given; 
ft. ;  load.  3 

No. 
kw., 
it;.,  j 

4  copper  conductor;  line  From  three-phase  formula 

single  phase ;  230  volts,  95  load 

i»».i 

From  table,  K 

I'liiu  pci  cciii  ic^uidiiun. 

=  18  per  100  ft.  of  line 

A. 

Per  cent  regulation 
ii; 

r> _ _ 

_ _ 

2 

X  3  X 

3 

__  1 _ 

K 

-  3  - 

:  5  for  the  given 

line  length 

rcr  Lciii  rcguidxiuii 

18 

=  1  per  cent 

then  K  per  100  ft.  = 

5  X  5.24 

=  26.2 

Example  2 — (iiven;  Per  cent  regulation,  3;  line  The  next  higher  value  of  K  for  208  volts  and  0.8  power 
length,  524  ft.;  load.  15  kw.,  three  phase;  208  volts,  80  factor  in  the  table  is  27.3,  which  indicates  a  wire  size  of 
per  cent  jKfwer  factor.  Find  conductor  size.  No.  3/0  copper  or  267,000  circ.mil  A.C.S.R. 
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Ventilating  Electrical  Galleries 


By  ROBERT  BAKER 

Chief  liiifiiiiccr  'Choiiias  li.  Murray,  Inc., 
.Vrii’  York 


Methods  of  removing  heat  dissipated  by 
transformers,  reactors  and  heavy  cables, 
and  keeping  air  free  of  dust  that  may 
deposit  on  insulators 


Til  1*1  larnc  increase  in  tlie  capacity  of  electric  gen- 
erating  stations  l)nilt  in  recent  years  with  the  con- 
se(jnent  increase  in  concentration  of  p(iwer  per 
cnhic  foot  of  hnilcling  has  increased  the  ainonnt  of  heat 
j)r(Kluced  by  the  e([nipnient  installed  in  electrical  gal¬ 
leries  to  such  an  extent  that  the  (|uestion  of  proper  ven¬ 
tilation  of  the  hnildings  and  cooling  of  the  efjuipnient  has 
reached  the  point  where  it  is  of  prime  importance  in 
the  design  of  the  modern  electric  ])ower  plant,  d'he  great 
increase  in  installec'  .station  capacity  over  that  originally 
contemplated  can  he  realized  when  it  is  considerefl  that 
capacities  of  175.tXX)  to  250.(XX)  kw.  have  been  installed 
in  stations  designed  for  50.000  to  90.000  kw. 

In  the  earlier  stations,  where  the  electrical  equipment 
consisted  of  comparatively  few  oil  circuit  breakers,  buses 
and  instrument  transformers  and  where  the  current 
capacities  were  small,  adecpiate  ventilation  of  the  elec¬ 
trical  galleries  could  he  ol)tained  by  providing  a  few 
windows  that  could  he  opened  when  the  tem]ierature 
became  uncomfortably  hot. 

The  introduction  of  reactance  coils  in  generator  and 
bus-tie  circuits,  and  later  their  general  ap])lication  to  all 
circuits,  together  with  the  great  increase  in  current  ca¬ 
pacity  of  generator  and  feeder  circuits,  has  increased 
the  heat  produced  by  the  equipment  in  the  electrical 
galleries  to  such  an  extent  that  proper  cooling  can  no 
longer  he  taken  care  of  by  a  few  windows.  The  fact 
that  concentration  of  ])ower  into  smaller  spaces  is  still 
going  on  can  he  seen  from  a  com])arison  of  the  figures 
for  one  of  the  most  modern  power  stations  which  was 
designed  and  put  in  o])eration  only  four  years  ago.  In 
this  plant  the  electrical  galleries  had  a  vtdume  of  7..5'> 
cu.ft.  per  kilowatt  ca])acity.  while  an  extension  built  in 
1929  contained  only  3.92  cu.ft.  per  kilowatt,  or  a  reduc¬ 
tion  in  volume  ])er  kilowatt  of  about  47  per  cent  for  the 
more  recent  installation. 

This  increase  in  concentration  of  ])ower  aggravates  the 
ventilating  condition  due  to  the  liberation  of  greater 
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amounts  of  heat  in  smaller  sjiaces  and  makes  it  necessary 
to  pay  considerably  more  attention  to  the  ])roblem  of 
carrying  away  the  heat  so  that  the  eijuipment  will  not  be 
damaged  due  to  excessive  temperatures  and  that  the 
rooms  may  be  kept  at  a  tem|)erature  necessary  to  main¬ 
tain  suitable  working  conditions. 

Of  the  equipment  used  in  electrical  galleries,  trans¬ 
formers  and  reactance  coils  produce  by  far  the  gre.atest 
amount  of  heat,  the  losses  varying  from  2  to  6  i»er  cent 
of  their  rating.  ( )il  circuit  breakers,  disconnecting 
switches  and  connections  are  usually  designed  to  o])erate 
at  a  54  deg.  1'.  (.^0  deg.  C.)  rise  in  temiierature.  but  as 
the  losses  are  relatively  .>mall  they  may  be  neglected  if 
enough  circulation  is  provided  to  keep  the  air  fresh. 

Due  to  the  fact  that  steam-electric  generating  stations 
must  be  built  in  locations  convenient  for  the  easy  supply 
and  handling  of  coal  and  the  <lis]x)sal  of  ashes,  they  are 
generally  located  in  industrial  zones  where  the  air  ])ollu- 
tion  is  greatest.  In  order  to  maintain  the  electrical 
e(|ui])ment  at  its  highest  safety  factor  it  has  been  tound 
necessary  to  remove  the  accumulation  of  dirt  from  the 
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From  phase  C 


Phase  A 


Phase  B 


\\'hile  this  method  alleviated  the  condition  when  applied  ences  in  the  temperature  of  the  incoming  air ;  to  obtain 
to  a  small  station  where  the  ventilating  problem  was  not  the  reduction  of  maintenance  expense  realized  by  elim- 
serious,  it  was  found  to  have  many  shortcomings  when  ination  of  dirt  from  the  incoming  air ;  to  provide  sufficient 
used  for  larger  installations,  as  its  usefulness  was  im-  circulation  for  quickly  clearing  the  galleries  of  foul  air 
paired  by  variations  in  wind  conditions  and  outside  or  smoke  during  periods  of  electrical  disturbances,  and 
tem])eratures  and  by  the  closing  of  windows,  during  to  utilize  some  of  the  waste  heat  under  ordinary  winter 
storm  periods,  that  should  remain  open.  conditions  of  o})eration,  the  system  represented  by  Figs. 

Many  of  the  objections  to  the  simjde  exhaust  fan  sys-  2  and  3  was  developed  and  has  worked  out  successfully, 
teni  were  overcome  by  the  arrangement  shown  in  Fig.  1  Referring  to  P'ig.  2,  which  ajiplies  to  a  vertical  isolated 
as  the  air  was  brought  into  the  air  chamber  through  a  phase  arrangement,  it  will  he  seen  that  the  air  is  taken 
duct  and  delivered  to  the  various  floors  through  a  duct  from  the  air  chamber  by  a  forced  draft  fan  and  passes 
.system  with  regulating  dampers  at  each  floor  and  sup-  through  tempering  coils  to  the  pressure  chamber.  As 
plied  by  a  jwessure  ty])e  blower.  the  air  leaves  the  pressure  chamber  it  is  divided  into 

'I'he  heated  air  from  all  floors  was  collected  in  a  com-  three  streams,  which  are  discharged  into  the  separate 
mon  vent  flue  and  discharged  by  means  of  an  exhaust  phase  floors.  The  air  enters  near  the  ceiling  of  each 
fan.  In  this  case  no  provision  was  made  for  recircula-  phase  floor,  diflfuses  through  the  rooms  and  descends  to 
tion,  air  cleaning  or  tempering.  the  floors.  The  air  then  passes  through  screens  near 

In  designing  a  ventilating  system  for  electrical  galleries  the  floor  and  flows  upward  through  the  compartments 
there  are  two  important  considerations  that  must  be  and  around  the  reactance  coils  and  other  apparatus, 
taken  into  account.  where  it  takes  up  the  heat  from  the  equipment. 

First — Sufficient  air  must  he  provided  under  summer  The  heated  air  is  then  carried  through  flues  into  a 
ct)nditions  and  temperatures  to  carry  off  the  heat  lib-  common  header,  from  which  it  is  discharged  either  into 
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insulators  and  other  apparatus  at  frequent  intervals, 
thereby  greatly  increasing  the  cost  of  maintenance.  This 
condition  has  been  corrected  in  several  cases  by  the  in- 
.stallation  of  air  cleaners  in  the  ventilating  system, 
arranged  so  that  all  incoming  air  is  cleaned  before 
entering  the  electrical  galleries.  By  this  means  the 
accumulation  of  dirt  on  electrical  equipment  has  been 
almost  entirely  eliminated,  with  a  consequent  decrease 
in  cost  of  maintenance. 

The  first  attemi)t  to  coj)e  with  the  problem  of  getting 
rid  of  the  excess  heat  consisted  of  an  ordinary  ventilat¬ 
ing  system  using  exhaust  fans,  with  the  fresh  air  enter¬ 
ing  through  the  windows  or  any  other  way  it  could  get 
in.  This  system  was  designed  to  provide  a  certain  num¬ 
ber  of  changes  of  air  per  hour,  as  in  any  ordinary 
ventilating  system,  without  much  consideration  being 
given  to  the  amount  of  heat  produced  by  the  equipment. 


crated  by  the  electrical  equipment  and  to  keep  the 
temperature  of  the  outgoing  air  below  the  maximum 
ambient  temperature  set  by  the  manufacturers  of  the 
equipment. 

Second — Sufficient  air  must  be  provided  at  all  times 
to  insure  a  positive  circulation,  so  that  polluted  air  and 
smoke  will  be  removed  quickly  in  case  of  electrical  dis¬ 
turbances. 

In  the  majority  of  cases  it  will  be  found  that  if  suffi¬ 
cient  ventilation  is  provided  to  meet  the  above  conditions 
the  temperature  of  the  air  in  the  electrical  galleries  under 
winter  conditions  would  be  lowered  to  such  an  extent 
as  to  make  it  necessary  to  preheat  in  order  to  provide 
proper  temperatures  for  mechanics  working  in  the  build¬ 
ing  and  to  keep  the  equipment  at  proper  working  tem¬ 
peratures. 

To  .satisfy  the  varying  requirements  caused  by  difler- 


Figs.  2  and  3 — Ventilation  of  vertical 
and  horizontal  isolated-phase  galleries 
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the  air  chamber  through  the  damper  for  recirculation  or 
through  the  discharge  damper  if  operated  as  an  open 
system.  Fresh  air  is  taken  in  through  louvers  on  the 
roof  passing  to  the  air  chamber  through  a  cleaner. 

The  operating  devices  for  the  recirculation  and  dis¬ 
charge  dampers  are  interconnected  and  adjustable  and 
may  be  controlled  thermostatically  so  as  to  recirculate 
sufficient  heated  air  from  the  galleries  for  mixing  with 
the  incoming  air  to  keep  the  air  chamber  temperature  at 
a  predetermined  value. 

In  periods  of  electrical  disturbances,  when  the  galleries 
must  be  quickly  cleared  of  smoke  or  gases  and  a  fresh 
supply  of  pure  air  ])rovided,  arrangements  are  made  to 
trip  the  dampers  so  that  the  recirculation  damper  closes 
completely  and  the  discharge  damper  opens  fully,  thereby 
discharging  all  the  gas  and  smoke-laden  air  through  a 
ventilator  on  the  roof,  and  providing  a  full  supply  of 
fresh  air  which  is  drawn  in  through  the  air  cleaner. 

Power  economies  possible 

With  this  arrangement  only  the  incoming  or  make-up 
air  passes  through  the  air  cleaner  under  ordinary  operat¬ 
ing  conditions,  while  the  recirculated  air  passes  directly 
into  the  air  chamber  without  further  cleaning,  thereby 
saving  a  large  amount  of  the  power  that  would  be  re¬ 
quired  to  overcome  the  resistance  through  the  cleaner 
if  all  the  air  had  to  pass  through  the  air  cleaner.  To 
provide  for  the  periods  when  the  incoming  air  is  too  cold 
and  the  recirculating  system  is  either  closed  off  or  when 
it  provides  insufficient  heat,  tempering  coils  are  installed 
in  the  circulating  system  to  maintain  the  proper  tempera¬ 
ture  in  the  pressure  chamber.  This  arrangement  is  par¬ 
ticularly  suited  to  the  requirements  of  an  isolated  phase 
arrangement  of  electrical  equipment  as  the  cooling  air 
for  each  phase  floor  is  separated  from  the  air  for  the 
other  floors  from  the  point  where  it  leaves  the  pressure 
chamber  and  enters  the  pressure  duct,  through  the  phase 
floors  and  discharge  ducts,  to  the  ])oint  where  it  enters 
the  common  discharge  header.  This  separation  makes  it 
impossible  for  gases  to  provide  a  conducting  path  for 
electrical  currents  from  one  j)hase  to  another  through  the 
ventilating  sy.stem. 

When  ventilation  of  this  ty])e  is  used  electrical  gal¬ 
leries  need  not  be  placed  along  outside  walls,  as  windows 
are  not  required,  and  if  used  are  provided  for  lighting  or 
architectural  reasons.  .\  further  advantage  of  this  sys¬ 
tem  from  the  electrical  ])oint  of  view  is  the  entire  elimina¬ 
tion  of  radiators  and  .steam  piping  from  the  electrical 
galleries  ])roper,  all  heating  being  supplied  by  the  tem¬ 
pering  coils  located  on  the  fan  floor. 

If  this  system  is  applied  to  electrical  galleries  using 
the  horizontal  method  of  phase  isolation  (Fig.  3)  it 
will  be  seen  that  in  order  to  maintain  complete  segrega¬ 
tion  of  the  phases  the  cooling  air  for  the  equipment  in 
each  phase  .should  be  sei)arated  from  the  air  for  the 
other  phases,  making  it  necessary  to  provide  some  type 
of  ventilating  system  to  accornplish  this  result. 

While  a  complete  ventilating  and  cooling  system  such 
as  described  in  this  article  has  been  used  only  in  some 
of  the  larger  stations,  due  consideration  should  be  given 
in  the  design  of  stations  of  all  sizes  to  the  savings  in  the 
expense  of  maintenance  realized  by  cleaning  the  incom¬ 
ing  air,  the  economies  in  heating  cost  obtained  by  re¬ 
circulation  of  the  cooling  air,  the  additional  safety  in 
isolated  phase  plants  due  to  the  segregation  of  the  cool¬ 


ing  air  for  each  phase,  and  the  protection  of  the  electrical 
equipment  from  overheating  secured  by  the  positive  con¬ 
trol  of  air  temperatures. 

T 

Production  of  Color 
from  Tunssten  Lamps 

By  M.  LUCKIESH 

Director  Lif/htiug  Research  Laboratory, 

General  Electric  Comf'any,  Cleveland,  Ohio 

An  incandescent  body,  such  as  a  tungsten  filament, 
emits  light  of  all  si)ectral  colors,  but  the  distribution 
of  energy  in  the  various  colors  depends  upon  its  tem¬ 
perature.  In  order  to  obtain  colored  light  from  a  lamp 
it  is  necessary  to  filter  out  the  undesired  colors,  but  in 
doing  so  some  of  the  desired  color  is  also  removed. 
It  is  not  i)ossible  to  obtain  light  of  a  pure  spectral  color 
by  means  of  filters,  since  the  transmission  cut-oflf  is 
not  sharp ;  consequently,  the  resultant  light  contains 
some  energy  outside  the  desired  spectral  range. 

The  transition  from  one  color  to  another  in  the 
spectrum  is  not  sharp ;  hence  the  wave-length  limits  to 
be  assigned  to  a  particular  color  cannot  lie  definitely 
specified.  The  spectral  range  of  the  four  most  com¬ 
monly  used  colors  is  approximately  as  follows:  Violet 
and  blue,  X4,000  to  X4.950;  green,  X4,950  to  X5,650; 
yellow.  >,5,650  to  >.5,950;  orange  and  red,  a5,950  to 
X7.200.  The  amount  of  light  emitted  in  each  of  these 
spectral  regions  by  various  sizes  of  tungsten  lamps  is 
as  follows: 

. - Per  Cent  of  Total  Light - . 


Watts 

Lamp 

Lumens 
per  Watt 

A'iolet 
and  Blue 

Green 

Yellow 

( >range 
and  Red 

10 

.s-l  1 

7  7 

1.7 

37 

27.8 

33.5 

15 

.\-l7 

8.8 

1.8 

37.5 

27.7 

33 

25 

•A- 19 

9.7 

1.85 

38 

27.5 

32.5 

40 

.A-21 

10.3 

1.9 

38 

27.5 

32.  5 

50 

.A-21 

10.8 

2.2 

40 

27 

30 

60 

A-21 

II. 5 

2.25 

40 

27 

30 

too 

.A-23 

13.6 

2.3 

40  5 

27 

29.5 

200 

P.s-AO 

16.  7 

2.5 

41 

.  27 

28.5 

500 

P.'!-40 

19.3 

2.6 

42 

26  6 

28 

1,000 

PS-52 

20.2 

2.7 

42 

26.5 

28 

'fhe  above  table  gives  some  idea  as  to  the  theoretical 
maximum  efficiencies  to  be  obtained  in  producing  color 
with  the  various  sizes  of  lamps.  It  al.so  shows  the 
effect  of  lamp  efficiency  on  the  transmission  of  colored 
glass  or  gelatine. 

The  transmission  factors  of  commercial  colored 
media  for  light  from  a  150-watt  gas-filled  tungsten 
lamp  are  approximately  as  follows: 

•Approximate  Transmission 
Factor 

Moderate  Purity,  Fairly  Pure, 


Color  Per  Cent  Per  Cent 

Blue .  3  to  5  0  .  5  to  1 . 5 

Yellow-green . 10  to  16  3  to  8 

Yellow  (amber) .  30  to  6  S  30  to  40 

Bed .  10  to  20  3  to  8 


Temperature  of  the  colored  glass  or  gelatine  affects 
the  transmission  factor.  As  comjiared  with  the  trans¬ 
mission  factor  when  cold,  heat  decreases  the  transmis¬ 
sion  of  red,  yellow  and  green  media  and  increases  it 
for  blue. 
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THERE  has  been  no  dearth  of  pub¬ 
licity  on  commercial  electric  cooking. 
But  most,  in  fact  practically  all,  of  it 
has  been  put  out  by  people  with  axes 
to  grind;  that  is,  manufacturers  with 
equipment  to  sell  or  utility  men  try¬ 
ing  to  build  up  the  load.  Here  is  a 
story  from  a  man  who  uses  electric 
cooking  in  his  business  because  he 
finds  it  a  paying  proposition 


By  C.  M.  HAYMAN 


Till''  Forum  Cafeteria  at  307  Xortli  Seventh  Street 
in  St.  Louis.  Mo.,  serves  6.300  meals  every  day  to 

people  who  stand  on  the  sidewalk  in  lines  some-  Another  is  under  construction  in  Cleveland  and  will  be 

times  more  than  a  l)lock  long  waiting  to  get  in.  The  opened  about  June.  The  three  in  Kansas  City  are  only 

primary  rea.sons  for  this  ])opularity  are,  of  course,  good  partially  electrically  equipped,  hut  they  will  he  as  rapidly 

tood,  good  location  and  the  attractiveness  of  the  place,  as  we  deem  it  advisable  to  make  replacements.  The  three 

which  is  furnished  and  decorated  in  modern  style  and  others  are  wholly  electrical  except  for  a  steam  cooker  in 

is  free  from  heat  and  cooking  odors.  To  the  first  and  each  place,  which  we  have  foiUKl  to  he  economical  in  the 

third  of  these  rea.sons  electricity  is  an  important  con-  preparation  of  certain  vegetables.  In  none  of  these  three 

trilmtor.  (iood  food,  electrically  cooked  and  served  is  there  an  open  flame  or  any  fire  at  all. 

from  electrically  heated  or  coolecl  containers  and  coun-  In  all  five  of  the  cafeterias  are  iiortahle  equipments 
ters,  is  better  food  in  the  eyes  and  to  the  ])alates  of  of  percolators,  toasters,  broilers,  egg  cookers,  etc.,  which 
customers.  .And  no  little  of  the  attractiveness  of  the  are  placed  on  the  service  counters  until  after  hreakfa.st 
interior  of  the^  restaurant  is  due  to  the  coolness,  cleanli-  has  been  served,  when  they  are  removaxl.  This  is  a 
ness  and  lack  of  odor  in  electric  cooking  methods.  great  operating  convenience,  as  it  leaves  the  kitchen  free 

Forum  Cafeterias 
operates  six  restau- 


Service  counters 
sparkle  with 
polished  metal 

From  these  electrically 
lieiite*!  ■■Theniiotainers" 
the  customer  is  served. 
Foods  are  held  in  these 
containers  at  just  exactly 
the  ri^ht  temperatures 
for  serving. 


nV  I 

pi 

*  1 

FT-jf  < 

Waiting  to  eat 
electrically 
cooked  food 

This  Is  not  a  posed 
picture  nor  one  taken 
on  an  exceptional  day. 
At  noon  and  nisht 
every  day  the  crowd 
lines  up  just  as  was 
done  in  the  army,  only 
these  people  can  eat 
.somewhere  else  if  they 
want  to. 


for  the  preparation  of  food  for  the  heavier  meals  later 
in  the  day.  Also,  the  customers  like  it.  for  they  can 
hold  a  stopwatch  on  the  soft-boiled  eggs  or  tell  the  cook 
when  the  bacon  is  exactly  right  to  suit  their  individual 
tastes. 

Another  feature  of  electric  operation  that  we  have 
found  has  a  direct  appeal  to  customers  is  the  service 
counter  equipment.  This  includes  “Thermotainers,”  in 
which  food  may  be  kept  hot  without  deterioration  for  as 
long  as  fourteen  hours,  but  we  do  not  need  that  time 
capacity :  things  move  too  fast.  The  electrically  refrig¬ 
erated  cold  counters  with  their  clean,  shiny  tops — no  bed 
of  messy  cracked  ice — also  are  attractive  to  the  cus¬ 
tomers. 

Now  as  To  the  operation  of  the  electrical  equipment. 
In  the  main,  it  is  very  .satisfactory  and  such  improve¬ 
ments  as  might  be  made  in  it  are  only  such  as  would  be 
expected  in  what  is  really  a  new  development  in  com¬ 
parison  with  cooking  with  fire,  which  has  the  experience 
of  ages  behind  it.  We  have  made  some  suggestions  to 
manufacturers  which  have  been  willingly  accepted  and 
we  find  them  very  keen  to  co-o]x?rate.  In  the  new  Min¬ 
neapolis  cafeteria  much  of  the  equipment  was  designed 
according  to  our  ideas. 

W^e  have  kept  no  records  that  may  l)e  used  as  direct 
evidence  that  electric  cooking  effects  major  .savings  in 
the  weight  or  volume  of  foods.  However,  we  believe 
this  to  l)e  the  case  merely  from  observation.  But  we 
are  sure  that  the  automatic  control  feature  is  very  practi¬ 
cable  and  desirable.  It  eliminates  waste  of  electricity  and 
overcooking  of  food.  Working  conditions  for  employees 
are  better  with  electric  than  with  combustion  cooking. 
The  heat  is  applied  directly  to  the  food  and  little  of  it 
escapes  into  the  kitchen  to  raise  the  temperature  of  the 
air  and  the  tempers  of  the  cooks.  The  electric  ranges 
are  particularly  commendable  in  this  regard  as  they  do 


not  burn  the  feet  of  the  cooks  as  gas  and  coal  ranges 
do.  Neither  is  there  the  danger  of  fire  or  burns  to  em¬ 
ployees  from  rags  or  holders  that  are  used  in  handling 
hot  vessels  catching  fire  at  open  flames. 

In  the  three  cities  in  which  we  o])erate  we  do  not  find 
that  differences  in  costs  of  electricity  caused  by  the 
different  rates  in  effect  have  any  appreciable  effect  on 
total  operating  expense.  The  average  proportion  of 

■  Equipment  Used  in  Forum  Cafeteria, 

St,  Louis,  Mo. 


1.  Klertrir  C'ookiiiR 

7  PdiBon  I20-Ii>af  bake  oven."* . 

I  Edi.son  baker's  range . 

?  Edison  heavy-duty  ranges . 

1  Edison  meat-roasting  oven,  250  lb.  capacity . 

2  Edison  auto  fry  kettles . 

2  Edison  40-gal.  stock  kettles . 

I  Edison  conveyor  toaster . 

1  Edison  griddle . 

2  Edison  egg  boilers . 

Edison  miscellaneous  etiuipment,  coffee  plates,  fry  plates, 

etc . 

I  Edison  30-gal.  water  heater . 

3  Strite  double  section  waffle  bakers 
I  Bain-Marie  "Thermotainer” 

I  Kitchen  storage  “Thermotainer”  f 

60  Cafeteria  service  “Thermotainer"] 


Waters  Center  Com¬ 
pany,  Minneapolis. 


253 

2.  Mechanical 

I  Crescent  dishwashing  machine  (largest  model),  hp.  approx .  1} 

I  Hobart  vegetable  pieeler,  hp.  approx .  } 

I  Hobart  meat  grinder,  hp.  approx .  { 

I  York  ice  machine  (central  plant) . 

I  Frigidaire  (double  unit)  compressor . 

6  Auto  dumb  elevators.  Miller  Elev.  Co.,  .St.  Louis . 

8  (.\pprox.)  exhaust  and  ventilation  fans.  General  Filectric  Company  . . 

3.  Steam 

I  Two-section  vegetable  steamer. 

I  Three-section  vegetable  steamer. 

Electricity  and  steam  furnished  by  Union  Electric  Light  &  Power  Company. 

4.  .iverage  number  meal.**  .served  daily .  ii,300 
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The  backbone  of 
the  kitchen 


The  chefs  like  these  raiiBes 
he<-anse  the  floor  rernaiiio 
••ool  aroiiiul  them  and  there 
are  no  oi)en  flames  to  flare 
111)  if  a  hit  of  K:rease  is  spilled. 


Kept  hot  in  this 

This  "Thermotainer”  i.s  in  the  kitchen.  It  is  used 
for  hot  storage  of  foods  prepared  ahead  and 
from  which  the  service  counters  are  replenished. 


re  are  i 
broilers 


Rare,  medium  and  well 
done  are  terms  that  have 
real  meaning  when  steaks 
and  chops  emerge  from 
these  broilers.  .\t  the 
right  i.s  a  motor-driven 
batler  mixer. 


istry  ovens  under 
perfect  control 
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The  interior  is 
pleasing 

Modernity  is  not 
confined  to  the  kitchen. 
Orange,  black  and 
silver  in  vitroiite  glass, 
chromium  plate  and 
lighting  fixtures  a  Vart 
noui'eaii  characterize 
the  dining  spaces. 


wade  through  many  books  that  are  well  larded  with 
complicated  mathematics,  the  understanding  of  which 
has  passed  from  his  mind  during  the  twenty  years  or 
more  which  have  elapsed  since  he  left  school.  1  he 
process  is  so  complicated^  and  time-consuming  that  it 
remains  undone. 

Our  architect  may  next  try  to  find  a  consulting  engi¬ 
neer  in  independent  practice  who  could  advise  with  him 
on  this  subject.  A  canvass  of  the  field  brings  out  the 
fact  that  consulting  engineers  of  competence  in  private 
practice  are  few.  Mo.st  of  the  engineers  trained  in  illu¬ 
mination  are  in  the  service  either  of  the  utility  or  the 
large  electrical  manufacturing  companies.  To  bring  such 
men  into  consultation  on  his  problems  is  not  strictly  in 
accord  with  his  code  of  ethics. 

The  average  architect’s  office  is  not  large  enough  in 
the  extent  of  its  practice  to  justify  the  full-time  service 
of  a  competent  illuminating  engineer,  and  it  is  highly 
im])robable  that  a  man  could  be  found  who  is  comjietent 
in  the  illuminating  field  and  also  competent  in  some  other 
specialty,  the  combination  of  which  would  justify  his 
full-time  employment  in  an  architect’s  office. 

Proper  utilization  of  the  palette  of  effects  which  illu¬ 
mination  offers  to  the  architect  necessitates  a  knowledge 
on  his  part  of  the  practical  laws  of  optics,  refractions 
and  reflections  of  spectrology  and  of  photometry,  as  well 
as  the  elements  of  electrophysics.  In  addition  to  this  he 
.should  have  the  information  readily  at  hand  of  all  the 
incandescent  and  other  electrical  light  sources  with  all 
the  characteristics  of  these  light  sources  and  their  rela¬ 
tive  effectiveness,  through  color  screens,  such  as  the 
various  gelatines  and  glasswares,  as  well  as  the  inside 
and  outside  coloring  and  frosting  furnished  as  a  part  of 
the  various  incandescent  bulbs,  etc.  As  far  as  ix)ssible 
the  effect  of  the  spectrum  delivered  by  the  various 
sources  on  various  colors  should  be  set  forth.  The 
relative  reflective  coefficients  of  all  colors  and  surfaces 
should  be  tabulated  in  connection  with  the  efficiencies  of 
various  sources,  as  should  all  other  information  neces¬ 
sary  to  give  the  architect  complete  confidence  in  his  de¬ 
sign  and  specification. 


What  the  Architect  Wants 


By  CLARENCE  W.  FARRIER 

American  Institute  of  Architects,  Washington,  1).  C. 

A  canvass  of  the  books  available  on  the  subject  of 
illuminating  engineering  shows  that  there  is  no  concise 
compendium  available.  Such  a  compendium  of  the  illu¬ 
minating  field  should  be  similar  to  those  which  are  avail¬ 
able  in  the  fields  of  reinforced  concrete  design,  steel 
<Iesign,  ventilating  design  and  heating  design.  The  archi¬ 
tect  who  desires  to  attain  a  working  knowledge  of  the 
subject  of  illumination  and  its  associated  subjects  must 

^Portions  of  address  to  Commercial  Section,  Great  Lakes  Divi¬ 
sion,  X.E.L.A. 


electricity  cost  for 
cooking,  lighting  and 
ventilation  is  only 
about  2.9  per  cent  of 
all  expense.  If  gas 
were  used  the  cost 
would  be  about  in  the 
same  proportion.  We 
do  not  find  that  the 
maintenance  cost  on  electric  cooking  devices  is  excessive. 
We  are  inclined  to  think  that  on  the  heavy-duty  eejuip- 
ment  maintenance  expense  is  probably  less  than  on  gas  or 
coal  equipment  of  the  .same  class.  However,  there  is  quite 
a  lot  of  repairing  to  be  done  on  the  lighter  pieces  and 
some  of  these  might  be  more  ruggedly  constructed. 

It  does  cost  more  to  equip  a  restaurant  for  electric 
than  for  any  other  method  of  cooking.  Equipment 
prices  are  higher  and  the  labor  cost  for  installation  is 
greater.  But  we  are  sure  that  the  life  of  the  electric 
equipment  will  be  longer  and  the  depreciation  rate  there¬ 
fore  lower,  and  that  upkeep  charges  will  be  less.  These 
are  not  really  major  things  to  be  considered  in  the  es¬ 
tablishment  and  operation  of  a  modern  restaurant ;  that 
is,  their  costs  are  not.  But  they  are  important  as  factors 
of  customer  appeal  when  they  are  coupled  with  first-class 
food  and  fair  prices. 

We  are  very  proud  of  our  electric  kitchens  and  we  are 
not  backward  in  telling  our  customers  about  them.  l)e- 
cause  we  know  they  are  eflPective  in  building  up  our 
business.  Our  chefs  like  them ;  we  like  them,  and  we 
are  sure  our  customers  like  them  too. 
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READERS’  FORUM 


Lightnins  Voltage  Tests 
on  Power  Transformers 

To  the  Editor  of  the  Electrical  World: 

In  the  December  27  issue  of  the  Electrical  World, 
on  page  1187,  E.  T.  Norris,  chief  designer  of  Ferranti. 
Ltd.,  comments  on  surge  voltage  tests  of  transformers. 
He  refers  in  particular  to  tests  on  a  13,000-kva.,  220,000- 
volt  power  transformer  described  in  the  August  16 
issue  of  the  Electrical  World, 

The  following  points  are  brought  out  in  his  comments : 

(a)  A  surge  test  made  on  a  transformer  may  cause  damage 
which  cannot  be  detected  by  external  inspection  or  overpotential 
induced  voltage  tests,  or  measurements  of  magnetizing  current. 

(b)  The  principal  cause  of  the  damage  to  transformer  windings 
is  the  steepness  of  the  wave  front  rather"  than  the  amplitude  of 
the  wave. 

(c)  The  surge  tests  made  by  Mr.  Norris  on  a  transformer 
with  and  without  a  Ferranti  surge  absorber  demonstrated  the 
effectiveness  of  the  absorber. 

Space  limitations  prohibit  me  from  discussing  these 
points  as  fully  as  their  importance  justifies. 

(a)  Since  1911  we  have  been  making  periodic  surge 
voltage  tests  on  the  various  parts  of  transformers  such 
as  turns,  coils,  major  insulation  and  bushings. 

The  agreement  of  the  wave  shapes  used  in  these  tests 
with  those  occurring  in  actual  practice  has  been  verified 
by  extensive  field  investigations  of  recent  years  covered 
by  numerous  A.I.E.E.  papers. 

Progress  in  the  art  of  building  transformers  results 
in  a  continuous  evolution  in  proportions,  insulating 
material,  distribution  of  windings  and  mechanical  struc- 
tur-e.  To  be  positive  of  the  reliability  of  our  trans¬ 
formers  has  necessitated  extensive  surge  voltage  dis¬ 
tribution  and  surge  voltage  destruction  tests  not  only  on 
various  ])arts  but  on  actual  transformers  themselves. 

It  was  clearly  demonstrated  many  years  ago  that  in 
an  ordinary  transformer  very  high  voltages  between 
adjacent  coils  or  turns  may  be  created  by  a  single 
lightning  wave,  causing  damage  impossible  to  perceive 
without  minute  examination  of  disassembled  parts.  It 
is  this  fact  which  prevents  the  lightning  test  being 
adopted  as  a  part  of  the  commercial  acceptance  tests 
for  transformers.  (Electrical  World,  June  22,  1929, 
page  1276.) 

With  this  background,  the  successful  lightning  tests’^ 
on  the  standard  non-resonating  transformer  assume  a 
diflferent  aspect,  in  that  these  tests  were  followed  not 
only  by  the  standard  A.I.E.E.  tests  but  also  by  careful 
examination  of  the  transformer  major  insulation  and, 
after  complete  disassembly,  by  minute  examination  of 
the  turn  and  coil  insulation.  No  damage  was  found. 

These  tests  consisted  of  application  to  the  transformer 
of  more  than  200  surges.  Several  of  these  were  suffi¬ 
ciently  high  to  cause  arcover  of  the  transformer  bushing. 
Approximately  40  surges  were  above  90  per  cent  and 

*F.  W.  Peck,  Jr.,  “General  Electric  Kevicxv,”  October,  1930. 


more  than  a  hundred  were  above  60  per  cent  of  this 
amplitude. 

A  preliminary  test  was  made  by  means  of  sphere  spark 
gaps  and  a  cathode  ray  oscillograph  to  ascertain  the 
voltage  distribution  in  the  windings.  The  test  showed 
the  lightning  voltage  distribution  to  be  uniform  and 
served  as  a  check  on  the  design  calculations,  such  dis¬ 
tribution  being  the  fundamental  requisite  of  a  non- 
resonating  transformer. 

The  tests  under  discussion  proved  beyond  question 
that  uniform  lightning  voltage  distribution  throughout 
the  windings  of  a  transformer  eliminates  the  possibility 
of  damage  due  to  overstresses  between  turns  and  coils, 
as  mentioned  by  Mr.  Norris. 

In  the  course  of  the  development  of  the  non-resonat¬ 
ing  transformer  a  number  of  similar  lightning  tests  have 
been  made  on  a  llO.OOO-volt,  6,667 -kva.  transformer  of 
this  type.  Each  test  was  followed  by  disassembly  and 
minute  examination.  It  was  found  that  in  case  the 
lightning  voltage,  applied  to  the  transformer,  was  limited 
by  seven  disk  insulators  (10  in.  diameter,  5^  in.  apart) 
the  transformer  could  not  be  damaged. 

(b)  As  has  been  described  by  the  writer  in  a  number 
of  A.I.E.E.  papersf  the  magnitude  of  voltage  created 
between  coils,  turns  and  other  parts  of  the  transformer 
by  a  surge  depends  on  the  shape  of  the  front  and  tail 
as  well  as  the  amplitude  of  the  wave.  Any  device  that 
slopes  the  front  and  the  tail  of  the  wave  (without  mak¬ 
ing  the  tail  too  steep),  or  lowers  its  amplitude,  reduces 
some  of  the  stresses  somewhere  in  the  transformer 
winding  and  therefore  is  beneficial.  However,  if  it 
slopes  the  front  or  the  tail  of  the  wave,  or  both,  but 
increases  its  amplitude  (like  a  choke  coil),  or  reduces 
the  amplitude  of  the  wave,  but  increases  the  steepness 
at  either  the  front  or  tail,  then  its  eflPect  may  be  harm¬ 
ful,  depending  on  the  relative  degree  of  the  modification 
of  these  characteristics. 

(c)  In  order  to  interpret  properly  results  of  tests  by 
Mr.  Norris,  knowledge  must  be  had  of  the  following 
features : 

1.  The  range  of  shajws  of  the  waves  applied  during  the  tests. 

2.  The  voltage  distribution  found  throughout  the  transformer 
windings  between  coils,  between  turns,  and  between  windings  and 
ground,  when  the  same  incident  wave  is  applied,  first,  to  the 
transformer  alone;  second,  to  the  transformer  and  the  absorber 
connected  in  series. 

3.  The  shapes  of  the  incident  waves  and  resulting  waves,  first, 
across  the  absorber ;  seccwid,  across  the  transformer  protected  by 
the  absorber. 

Furthermore,  the  effectiveness  of  a  protecting  device 
should  be  tested  not  only  with  single  traveling  waves 
similar  to  lightning  but  also  with  damped  oscillations 
similar  to  switching  and  arcing  ground  waves.  This 
is  important,  because,  in  spite  of  the  fact  that  their  am¬ 
plitudes  are  considerably  smaller  than  those  of  the 
lightning  waves,  they  produce  internal  stresses  in  ordi¬ 
nary  transformer  windings,  but  not  in  the  non-resonating 
type,  of  the  same  order  of  magnitude  as  those  of  light¬ 
ning.  This  occurs  because  of  the  cumulative  effect  of 
partial  or  complete  resonance  of  the  winding  with  the 
frequency  of  the  surge,  as  has  been  shown.f 

K.  K.  PALUEFF, 

Research  Engineer,  Power  Transformer  Department, 
General  Electric  Company, 

Pittsfield,  Mass. 

y A.I.E.E.  Transactions,"  July,  1929;  January,  1930,  and  July, 
1930. 
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Men  of  the  Industry 


Philip  Torchio  Made  Senior 
Vice-President 

Philip  Torchio,  vice-president  in 
charge  of  electrical  engineering  of  the 
New  York  Edison  Company,  has  lieen 
made  senior  vice-president,  President 
Matthew  S.  Sloan  announces. 


Leonard  was  to  become  chairman  of  the 
Engineers’  Public  Service  Company, 
which  controls  the  Puget  Sound  Power 
&  Light.  C.  W.  Kellogg,  who  is  presi¬ 
dent  of  the  Engineers’  Public  Service, 
resigned  as  chairman  of  the  Puget 
Sound  organization,  and  Mr.  Leonard 
was  elected  to  succeed  him. 


Burgner  Chief  Electrical  Engineer 
North  American  Light  &  Power 

II.  T.  Burgner  has  been  appointed  chief 
electrical  engineer  for  the  North  Ameri¬ 
can  Light  &  Power  Company.  Mr. 
Burgner  started  his  career  in  the  elec¬ 
trical  field  in  the  spring  of  1910  with 


Dr.  M.  Luckiesh,  director  of  tht 
Nela  Park  Lighting  Research  Labo¬ 
ratory  of  General  Electric  Company, 
Cleveland,  Ohio,  has  been  awarded  a 
fellowship  in  the  Distinguished  Service 
Foundation  of  Optmoetry  "for  distin¬ 
guished  service  to  optometry.”  Through 
his  many  papers  and  lectures  presented 
before  the  Optometric  Association  Dr. 
Luckiesh  has  promoted  a  better  under¬ 
standing  of  the  part  lighting  plays  in 
seeeing  and  eyesight  conservation. 


Many  Honors  Come  to 
A.  D.  Mackie  of  Sprinefielc 


A.  D.  Mackie,  general  manager  of  the  amMt-  *  jT 

Illinois  Power  Company,  Springfield,  jr 

111.,  was  elected  and  appointed  to  six  y  £r 

important  utility  offices  in  two  days. 

On  March  12,  while  in  attendance  at 
the  meeting  of  the  Illinois  Electric 
Power  Company  at  Peoria,  he  was  ^ 

elected  to  the  board  of  directors.  Dur-  Born  in  Veranca  (Como),  Italy,  Mr. 

Torchio  has  been  connected  with  the 
New  York  Edison  Company  since  Jan- 
uary,  1895.  He  was  chief  electrical 
engineer  from  1905  to  1924,  when  he 
was  made  a  vice-president.  He  has 
many  valuable  patents  in  the  United 
States  and  foreign  countries  for  im- 
provements  in  electrical  apparatus  and 
devices  for  transmission  of  power. 

A  student  of  economics,  he  originated 
the  group  insurance  plan  adopted  by  the 
T  larger  insurance  companies,  such  as  the 

Metropolitan  Life,  to  which  he  origi- 
submitted  1910.  A  member 

of  many  technical  societies  author 
engineering  papers  for 
technical  bcnlies  and  national  and  inter- 
national  congresses,  he  has  found  time 
to  be  Mayor  of  Bronxville,  New  York, 
and  to  serve  as  president  and  director  of 
the  Banco  di  Napoli  Trust  Companv  of 
ing  his  absence  he  was  made  president  Xew  York,  one  of  the  147  branches  of 
of  the  Illinois  State  Electric  .Association,  parent  company  founded  in  Italy 

which  was  in  session  at  Springfield,  four  centuries  ago. 

The  next  day,  at  a  meeting  of  the  Air.  Torchio  was  educated  at  the  gym- 
dirctors  and  stockholders  of  the  Illinois  nasium  and  lyceum  at  Como  and  was 


the  old  Illinois  Traction  System,  im¬ 
mediately  following  his  graduation  from 
Illinois  University.  After  the  consoli¬ 
dation  of  the  Illinois  Traction  and  the 
Illinois  Power  &  Light  Corporation  he 
assumed  the  duties  of  an  operating  elec¬ 
trical  engineer.  Aboyut  four  years  ago 
he  was  transferred  from  Peoria  to  the 
Chicago  office,  where  he  acted  in  a 
similar  capacity  with  North  American 
Light  &  Power  Company. 


•  Mr.  Leonard  Chairman  of 
Puget  Sound  Power  &  Light 

A.  W.  Leonard,  former  president  Puget 
Sound  Power  &  Light  Company,  was 
elected  chairman  of  the  hoard  of  that 
company  at  a  meeting  of  its  directors  in 
.\ew  York  on  March  27,  and  J.  F. 

.McLaughlin,  former  vice-president 
Eastern  Texas  Electric  Company  and 
Gulf  States  Utilities  Company,  was 
elected  president  of  the  Puget  Sound 
company  and  will  take  active  charge  of 
l"cal  operations  in  Seattle.  The  Elec¬ 
trical  World  regrets  that,  owing  to 
erroneous  information  from  Seattle  w-as  re-elected  to  the  board  of  directors  the  Royal  Pol) 

news  sources,  it  stated  in  the  news  of  and  made  vice-president  and  general  of  Carlo  Erha, 

.March  ^1  and  again  in  a  sketch  of  Mr.  manager.  He  also  heads  the  Illinois  American  Insl 

Leonard  printed  last  week  that  Mr.  Power  Building  Corporation.  gineers. 
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B.  M.  Jones  Assumes 
New  Duties 

B.  M.  Jones,  formerly  general  engi¬ 
neer  of  the  Du(juesne  Light  Company, 
has  been  promoted  to  the  position  of 
planning  engineer  to  succeed  E.  A. 
Hester,  who  has  recently  assumed  wider 
responsibilities.  Mr.  Jones  has  been 


with  the  Duc|uesne  Light  Company 
since  1923,  being  first  the  relay  protec¬ 
tion  engineer,  and  later  general  engi¬ 
neer.  Previous  to  this  he  was  a  general 
engineer  with  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company.  Mr. 
Jones  was  graduated  from  the  Clemson 
College  in  South  Carolina  in  electrical 
and  mechanical  engineering  and  has  had 
considerable  experience  in  construction 
work  in  steel  plants,  as  well  as  sub¬ 
stations  and  transmission  lines  used  in 
utility  work. 

T 

W.  M.  Wn.i.F.TT,  Aurora,  Ill.,  who  has  • 
been  identified  with  the  Western  United 
Gas  &  Electric  Company  since  1896  and 
for  the  past  twelve  years  general  man¬ 
ager  of  that  organization,  was  elected  a 
vice-president  and  C.  H.  K.\llsteut,  also 
of  Aurora,  service  manager  for  the 
F’ublic  Service  Company  of  Northern 
Illinois  in  Evanston  since  1928,  was 
also  made  a  vice-president. 


Eloyd  L.  C.vrlisi.e,  for  the  past  ten 
years  prominently  identified  with  the 
public  utility  industry  in  New  York 
State,  has  been  elected  a  director  of  the 
National  City  Company,  investment 
affiliate  of  the  N.ational  City  Bank  of 
New  York,  of  which  institution  Mr. 
Carlisle  is  also  a  director.  At  the  pres¬ 
ent  time  he  is  chairman  of  the  board 
of  directors  of  the  New  York  Edison 
Company  and  of  the  Niagara  Hudson 


Power  Corporation.  He  holds  a  director-  National  Bank  and  Trust  Company,  Os- 
ship  on  the  board  of  the  Consolidated  wego.  N.  Y.,  and  the  Agricultural  In- 
Gas  Company  of  New  York,  the  United  surance  Company  of  Watertown.  Mr. 
Corporation,  St.  Regis  Paper  Company,  Carlisle  is  also  president  of  F.  L. 
Northern  New  York  Trust  Company,  Carlisle  &  Company,  investment  bankers. 
Watertown,  N.  Y. ;  First  and  Second-  New  York. 

T  V  ▼ 

OBITUAR  y 


Beverly  L.  Worden 

Beverly  L.  Worden,  president  of 
Cutler-Hammer,  Inc.,  of  New  York 
and  Milwaukee,  and  a  prominent  figure 
in  electrical  manufacturing  circles,  died 
at_  his  home  in  West  Orange,  N.  J., 
after  an  illness  of  several  months.  He 
was  61  years  of  age.  Early  in  1923 
he  became  identified  with  the  Cutler- 
Hammer  Manufacturing  Company,  pred¬ 
ecessor  of  Cutler-Hammer,  Inc.,  as 
vice-president  and  a  director.  He  had 
organized  the  Worden-Allen  Company 
of  Milwaukee  and  served  as  its  presi¬ 
dent  for  twenty  years,  1901-1921.  In 
1909  he  established  the  Lackawanna 
Bridge  Company  of  Buffalo  and  con¬ 
tinued  as  its  president  until  1924,  when 
he  disposed  of  these  interests.  During 
the  period  of  the  W  orld  W^ar  he  was 
general  manager  of  the  Newark  Bay 
Shi])yard  at  Newark,  N.  J.,  which  built 
150  steel  ships  for  the  Emergency  Fleet 
Corporation.  For  a  time  prior  to  the 
entrance  of  the  United  States  into  the 
war  he  had  been  general  manager  of 
the  Submarine  Boat  Corporation. 

native  of  Chicago,  Mr.  W'orden 


was  educated  at  the  University  of  W'is- 
consin,  graduating  in  1893  as  bachelor 
of  science  in  civil  engineering.  He  was 
a  member  of  several  engineering  asso¬ 
ciations.  including  the  American  So¬ 
ciety  of  Mechanical  Engineers,  the 
American  Institute  of  Mining  and 


Metallurgical  Engineers  and  the  West¬ 
ern  Society  of  Engineers.  He  had  been 
a  member  of  the  policies  division  of  the 
National  Electrical  Manufacturers’  As¬ 
sociation  for  a  number  of  years. 

T 

Edward  Kennedy  Stewart,  for  a 
number  of  years  vice-president  and  gen¬ 
eral  manager  of  the  Columbus  Railway, 
Power  &  Light  Company,  Columbus, 
Ohio,  and  for  more  than  50  years 
identified  with  the  street  car  systems  of 
that  city,  died  at  his  home  there,  March 
23.  Mr.  Stewart  was  connected  with 
the  banking  business  in  Columbus  for  a 
time,  ami  in  1867  became  secretary- 
treasurer  of  the  East  Park  Street  Rail¬ 
way  Company.  He  was  made  manager 
of  the  Columbus  Railway,  Power  & 
Light  Company  in  1892.  Mr.  Stewart 
was  85  years  of  age. 


De  WTtt  Clinton,  treasurer  of  the 
New  England  Gas  and  Electric  Asso¬ 
ciation,  died  at  his  home  in  Cambridge. 
Mass.,  .  March  28,  following  a  heart 
attack.  Mr.  Clinton  was  born  at 
Waterbury,  Conn.,  59  years  ago.  For 
many  years  he  was  active  in  the  gas 
industry.  .About  three  years  ago  he 
was  transferred  from  Worcester,  Alass., 
to  Cambridge,  and  in  connection  with 
the  development  of  the  Associated  Gas 
and  Electric  Company's  New  England 
interests  played  an  important  part  in 
the  financial  supervision  of  the  utilities 
under  that  management  in  the  north¬ 
east. 

Edward  Dwi(;iit  Priest,  retired 
designing  engineer  in  the  railway  de¬ 
partment  of  the  General  Electric  Com- 
I)any  and  an  authority  on  railway  elec¬ 
trification.  died  March  26  at  his  home 
in  Schenectady.  Mr.  Priest  had  been 
connected  with  the  General  Electric 
Company  since  1892.  Upon  his  retire¬ 
ment  in  1926  he  became  actively  engaged 
in  the  management  of  the  Parker  Wire 
Goods  Company  of  Worcester,  Mass.,  of 
which  he  was  one  of  the  organizers  and 
chairman  of  the  board.  During  the  34 
years  which  Mr.  Priest  spent  in  the 
employ  of  the  General  Electric  Com¬ 
pany  he  was  continuously  engaged  in 
railway  electrification  problems  and  con¬ 
tributed  valuable  ideas  to  their  develop¬ 
ment. 
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Financial  and  Statistical  News 


HALF-A-BILLION  dollars  was  disbursed  in  dividends  on  the 
first  of  April  and  the  month’s  estimated  total  will  exceed 
$750,000,000,  despite  over  100  dividend  reductions  in  March, 
Public  utilities  stand  best  in  the  list  in  maintaining  last  year’s  rates. 
Cash  dividends  disbursed  by  public  utilities  during  the  first  quarter 
exceeded  $306,000,000,  against  $235,000,000  for  the  first  quarter 


At  the  end  of  the  year  the  com¬ 
mission’s  total  capital  expenditures  in 
properties  were  $259,280,014,  of  which 
$176,172,587  was  on  the  Niagara  system. 
The  commission  increased  reserves  from 
$44,882,000  to  $54,811,000  in  the  year. 


of  1930. 

- Except  for  we.\kxess  during  the  p.\st  few  d.\ys  there  has 

been  a  steady  broadening  of  the  bond  market,  both  for  power  and 
light  and  for  other  listed  issues.  The  National  City  Bank  cites  this 
as  an  important  symptom  of  business  recovery.  The  average  price 
of  ten  representative  utility  bonds  now  stands  at  101.0,  against  98.4 
at  the  beginning  of  the  year. 

- Power  .and  light  co.mmon  stocks  at  the  end  of  the  first  quarter 

stood  midway  between  the  price  at  January  1  and  the  high  for  the 
(juarter.  A  representative  group  of  37  operating  and  holding  stocks 
averages  70.8,  against  65.7  at  January  1  and  a  high  of  74  in  February. 
Recent  market  weakness  bas  brought  levels  down  four  points  during 
the  week. 

T  T  T 


Philddelphid  Electric  to 
Sell  Stock  Locally 

.AN  APRIL  SALE  of  an  issue  of  50.000 
shares  of  $5  preferred  stock  ( no  par 
value)  has  been  announced  by  the  Phil¬ 
adelphia  Electric  Company.  The  stock. 


fication  is  reported.  More  than  $12,- 
665.000  is  now  invested  in  rural  hydro 
facilities,  and  by  the  grant  of  50  per  cent 
of  the  cost  of  rural  transmission  lines 
the  government. has  contributed  $6,300,- 
000. 

▼ 


T 

New  Capital  Issues 

The  month  of  April  was  ushered 
in  accompanied  by  substantial  utility 
financing.  Northern  States  Power 
Company  made  an  offering  of  refund¬ 
ing  mortgage  gold  bonds  to  the  amount 
of  $35,000,000,  the  price  being  97^  and 
interest,  yielding  4.65  per  cent.  Pro¬ 
ceeds  will  be  used  to  redeem  lx)nds  and 
to  reimburse  the  company  for  expendi¬ 
tures  for  additions. 

North  American  Light  &  Power 
Company  issued  serial  gold  notes  at 
prices  ranging  from  96.75  to  100,  a 
piece  of  financing  involving  a  total  of 
$10,000;000.  Proceeds  of  these  notes 
are  to  be  used  to  retire  bank  loans  of 
the  company  and  subsidiaries  incurred 
in  procuring  funds  for  capital  expen¬ 
ditures. 

T  T 


which  will  be  available  to  customers  and 
employees  only,  was  offered  for  sale 
on  April  1,  the  campaign  continuing  for 


Boston  Edison  Surmounts  Depression 


30  days.  The  stock  will  be  sold  for  $100 
a  share  upon  a  cash  basis  or  on  the 
|)artial-paymcnt  plan  calling  for  $10 
down  and  $10  per  share  per  month  for 
Cline  months.  No  subscribers,  either 
customers  or  employees,  will  be  allowed 
lo  purchase  more  than  50  shares. 

T 

Ontario  Power  Commission 
Builds  Up  Reserves 

I'he  Ontario  Hydro-Electric  Power 
Commission  reports  that  by  the  pur¬ 
chase  of  plants  and  the  construction  of 
lines  it  had  increased  its  capital  invest¬ 
ment  by  $37,000,000  for  the  year  ended 
October  31  last.  Revenues  increased 
$1,363,914. 

-After  meeting  costs  of  operation, 
maintenance,  administration  and  current 
expenses  amounting  to  $19,662,641  and 
providing  for  renewals,  contingencies 
and  sinking  fund  of  $7,521,197.  the  com¬ 
mission’s  net  surplus  was  $1,163,660. 
This  has  been  credited  to  the  munici¬ 
palities  of  the  various  systems  operat¬ 
ing  on  cost  contracts. 

.Substantial  progress  in  rural  electri¬ 


CUTS  in  prices  amounting  to  $1,- 
150,000  and  the  effect  of  the  busi¬ 
ness  depression,  estimated  at  $1,000,000 
further  reduction  in  revenue,  threw  a 


1925  1926  1927  1928  1929  1930 


severe  burden  upon  the  management  of 
the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston  during  1930,  but  despite 
these  handicaps  New  England’s  largest 
urban  system  gained  in  both  gross  and 
net  revenues  in  the  recent  twelve  months. 
Since  1925  the  kilowatt-hours  sold  (ex¬ 
clusive  of  interchanged  energy  with 
other  utilities)  have  increased  between 
11  and  12.2  per  cent  per  year  until 
last  year,  when  the  gain  was  5.8  per 

Comparative  Statement  of  Operations 

Year  Ended  Deo.  31  1930  1929 

Eleotrio  operating  revenues.  $30,61 7, 179  $29,664,585 
Eleotric  operating  expenses.  12,937,114  12,428,475 

Net  operating  revenue . $17,680,065  $17,236,109 

rncollectible  oper.  revenue.  109,029  1 1 1, 186 

$17,571,035  $17,124,923 

Taxes  assignable  to  eleotrio 
oj)erations .  4,314,081  4,035,717 

Net  operating  inooine  . $13,256,954  $13,089,205 

Non-operating  income .  319,258  83,661 

Gr<w!8  income . $13,576,212  $13,172,867 

Miscellaneous  rents .  79,446  78,534 

$13,496,765  $13,094,332 
Interest .  3.427,462  2,531.009 

$10,069,303  $10,563,313 
Dividends .  7,274,300  6,840,400 

Available  for  depreciation 

reserves  and  surplus  .  $2,795,003  $3,722,923 
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Estimated  Increase  in  Use  of  Electricity 
by  Various  Domestic  Electric  Appliances  in  1930 

Estimated  Use  of  Current,  Kw.-Hr. 


Appliance  In  1930  In  1929  Increase,  Per  Cent 

Refrigerators .  1,080,000,000  744,000,000  336.000.000  45 

Ranges .  1.710,000,000  1,440,000,000  270,000,000  19 

Radio  sets .  504,000,000  275,000,000  229,000,000  83 

Water  heaters .  465,000,000  394,000,000  71,000,000  18 

Flatirons .  675,000,000  639,000,000  36,000,000  6 


cent.  This  slower  growth  was  much 
more  pronounced  among  industrial  con¬ 
sumers  than  in  the  retail  and  residence 
classes.  The  gross  earnings  from  opera¬ 
tion  totaled  $30,617,179  for  1930,  com¬ 
pared  with  $29,664,585  for  1929;  the 
corresponding  operating  expenses  were 

$12,937,114  and  $12,428,475,  and  the 
net  $17,680,065,  against  $17,236,109. 

President  C.  L.  Edgar’s  annual  report 
gives  the  total  capacity  of  meters  in¬ 
stalled  on  the  system  at  the  end  of  1930 
as  1,108,810  kw.,  compared  with  1,063,- 
722  kw.  a  year  earlier.  Five  years  ago 
this  total  was  819,032  kw.  The  number 
of  meters  added  in  1930  was  12,370, 
substantially  less  than  the  average  lately 
added,  but  aside  from  lessened  business 
activity  this  reflects  a  closer  approach 
toward  residence  saturation  and  also  the 
effect  of  one-meter  promotional  rates. 
'I'he  development  of  the  system  has 
progressed  despite  the  depression,  and 
the  company’s  new  steam  heating  sta¬ 
tion,  a  new  office  building,  important 
substation  facilities  and  transmission 
circuits  were  completed  and  placed  in 
service.  It  is  anticipated  that  the  con¬ 


struction  of  switch  house  facilities  at 
the  site  of  the  proposed  Mystic  station 
and  the  proposed  tunnel  under  the 
Mystic  River  will  be  done  this  year. 
Further  extensions  of  steam  heating 
service  are  under  way. 

T 

A  Billion  Kilowatt-Ho  urs  in 
Refrigerator  Load 

The  electric  refrigerator  added  more 
new  load  than  any  other  appliance  in 
domestic  electric  service  during  1930. 
At  the  close  of  the  year  there  were 
2,625,000  refrigerators  in  use  among  the 

T  T  T 


20,400,000  wired  homes  in  the  United 
States  and  the  total  consumption  of  elec¬ 
tricity  by  this  type  of  appliance  in  1930 
was  more  than  one  billion  kilowatt- 
hours,  according  to  an  analysis  recently 
completed  by  the  statistical  research  de¬ 
partment  of  the  National  Electric  Light 
Association.  This  use  of  current  repre¬ 
sents  an  increase  of  about  336,000',000 
units,  or  45  per  cent,  over  the  figures 
of  the  year  before.  At  the  estimated 
average  rate  which  this  type  of  service 
enjoys,  the  total  electric  revenues  were 
$48,600,000,  an  increase  of  more  than 
$15,000,000  over  the  figures  for  1930. 

For  the  first  time  the  refrigerator  has 
surpassed  the  performance  of  the  elec¬ 
tric  flat-iron,  which  has  constituted  for 
many  years  the  chief  revenue-producing 


CURRENT  EARNINGS  REPORTS  OF  ELECTRIC  LIGHT  AND  POWER  COMPANIES 


OPERATING  COMPANIES 


Per 

Cent 

Alabama  Power 

(Year  ended  February  28) 

1931 

1930 

Increase 

1931 

Gross  earnings . 

$17,879,056 

$18,221,744 

—  1.9 

43 

Net  earnings . 

.Arkansas  Power  A  Light 
(Year  ended  January  3 1 ) 

10,198,537 

11,201,511 

—8.9 

55 

Gross  earnings . 

8,717,249 

8,535,054 

2.0 

Net  earnings . 

Carolina  Power  A  Light 
(Year  ended  January  31) 

3,951,060 

4,147,069 

—5.0 

45 

Gross  earnings . 

8.966,012 

9,288,238 

—3.0 

Net  earnings . 

Consumers  Power 

(Y'ear  ended  February  28) 

4,955,285 

4,996,712 

—  1.0 

Gross  earnings . 

32,299,905 

33,386,317 

—3.2 

44 

Net  earnings  . 

Dallas  Power  A  Light 
(Y'ear  ended  January  31) 

17,989,869 

17,200,239 

4.6 

48 

Gross  earnings  . 

5,366,766 

5,199,527 

3.0 

Net  earnings . 

Detroit  hxlison 

(Y'ear  ended  February  28) 

2,769,807 

2,814,263 

—2.0 

68 

Gross  earnings  . 

52,535,685 

56,470,102 

—7.0 

Net  earnings  . 

Eastern  Texas  Electric 
(Y'ear  ended  January  31) 

16.792.237 

18,907,218 

—  11.2 

60 

Gross  earnings . 

10,137,386 

9,872,530 

2.7 

Net  earnings . 

Georgia  Power* . 

(Year  ended  February  28) 

4,045,021 

4,125,490 

—  1.9 

50 

Gross  earnings . 

25,389,780 

23,100.417 

9.8 

Net  earnings . 

Houston  Lighting  A  Power 
(Year  ended  January  31) 

12,654,459 

12,031,107 

5.2 

52 

Gross  earnings . 

8,785,770 

8,077,744 

9.0 

Net  earnings . 

Kansas  City  Power  A  Light 
(Year  ended  February  28) 

4,209,847 

3,881,887 

8.0 

59 

Gross  earnings . 

14,795.057 

14.593,012 

1.4 

Net  earnings . 

Kansas  Gas  A  Electric 

7,685,688 

7,256,435 

5.9 

(Year  ended  January  31) 

Gross  earnings . 

Net  earnings . 

Louisiana  Power  A  Light 
(Year  ended  January  31) 

Gross  earnings . 

Net  earnings . 

Memphis  Power  A  Light 
(Year  ended  January  31) 

Gross  earnings . 

Net  earnings . . 

Minnesota  Power  A  Light 
(Year  ended  January  31) 

Gross  earnings . 

Net  earnings 

Mississippi  Power  A  Light 
(Year  ended  January  31) 

Gross  earnings . 

Net  earnings . 


5,944,961 

2,923,523 


6,182,086 

2,948,436 


6,896,458 

2,823,554 


6,490.332 

4,024,407 


5,067,488 

1,722,376 


5,927,420 

2,811,425 


5,349,333 

2,577,215 


6,262,478 

2,471,341 


6,240,826 

3,918,404 


4,284,699 

1,543,654 


0.0 

4.0 


16.0 
14  0 


10.0 

14.0 


4.0 

3.0 


18.0 

12.0 


52 


52  52 


59  60 


38  37 


66  64 


OPERATING  C^OMPANIES 


1931 


Per  <  >mrating 

Cent  Ratio 
1930  Increase  1930  1938 


Nebraska  Power 


Gross  earnings. . . 

6.647,795 

6,019,275 

10.0 

49 

50 

Net  earnings . 

3,391,263 

2,984,049 

14.0 

Nevada-California  Electric 
(Y'ear  ended  February  28) 
Gross  earnings . 

5,691.671 

5,724,003 

--0.6 

48 

49 

Net  earnings . 

2,980,720 

2,910,019 

2.4 

New  Orleans  Public  Service 
(Year  ended  January  31) 
Gross  earnings . 

17,774,847 

16,103,281 

10.0 

64 

64 

Net  earnings . 

6,331,805 

5,839,369 

8.0 

Ohio  Edison 

(Y'ear  ended  February  28i 
Gross  earnings . 

19.075,409 

19,445,579 

—  1.9 

39 

42 

Net  earnings . 

11,628,290 

11,252,841 

3.3 

Tennessee  Electric  Power 
(Y'ear  ended  February  28) 
Gross  earnings . 

14,504,786 

15,032,786 

—3.5 

53 

51 

Net  earnings . 

6,889,837 

7,402,722 

—6.9 

Texas  Power  A  Light 
(Y'ear  ended  January  31) 
Gross  earnings . 

9,948.647 

9.861.866 

1.0 

51 

51 

Net  earnings . 

5,062,573 

4,844,685 

4.0 

HOLDING  COMPANIES 

American  Commonwealths  Power 

A  aflfil.  cos.t 

(Y'ear  ended  January  31) 

Gross  earnings .  26,433,001  25,857.407 

2.2 

50 

55 

Net  earnings . 

13,123,511 

11,522,742 

13.9 

Associated  Gas  A  Electric 
(Y'ear  ended  January  31) 
(3ros8  earnings . 

111,459,878 

94,765,751 

18.0 

52 

50 

Net  earnings . 

54,049,731 

47,471,704 

13.9 

Cities  Service 

(Year  ended  February  28) 
Gross  earnings . 

57,435,422 

48.790.729 

17.7 

Net  earnings . 

54,791,965 

47,350,465 

15.  1 

Commonwealth  A  Southern 
(Year  ended  February  28) 
Gross  earnings . 

139,378,347 

147,614,801 

—5  6 

49 

49 

Net  earnings . 

71,732,614 

75,561,923 

—5.  1 

Federal  Light  A  Traction  A  .Subs. 

(Y'ear  ended  January  3 1 ) 

Gross  earnings .  8,428,213 

8,438,892 

—0.  1 

57 

59 

Net  earnings . 

3,654,038 

3,513,093 

4.0 

Public  Service  Corp.  of  New  Jersey 

A  Subs.t 

(Y'ear  ended  February  28) 

Gross  earnings .  138,547,525 

138,516,945 

0.0 

68 

69 

Net  earnings . 

44,162,398 

42,492,659 

3.9 

♦  Operation  of  Columbus  Electric  A  Power  included  from  May  I,  1930. 
t  Gross  and  net  earnings  do  not  include  Dominion  Gas  A  Electric  nor  the 
National  Gas  A  Power, 
t  Operating  expenses  include  depreciation. 
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appliance  used  in  domestic  electric 
service. 

The  accompanying  table  shows  the 
current  consumption  of  several  of  the 
most  widely  used  appliances  and  the 
extraordinary  growth  that  their  in¬ 
creased  use  has  entailed  even  in  the  de¬ 
pression  year  of  1930. 

T 

NEWS  BRIEFS 

The  number  of  security  holders  of  the 
Associated  Gas  &  Electric  System 
totaled  222,242  as  of  February  1,  1931, 
an  increase  since  last  September  of  5 
per  cent.  There  are  included  in  this 
total  98.718  customer  stockholders. 


New  York  Stock  Exchange  has 
authorized  the  listing  of  general  and 
refunding  mortgage  gold  bonds,  series 
D,  4^  per  cent,  of  the  Detroit  Edison 
Company,  amounting  to  $34,984,000. 
These  bonds  mature  February  1,  1961. 

Northern  States  Power  Company  has 
called  for  redemption  on  May  1,  at  102 
and  interest,  6^  per  cent  gold  notes 
amounting  to  $1 16,800.  These  securities 
are  due  November  1,  1933. 

• 

Directors  of  the  General  Water 
Works  &  Electric  Corporation  voted 
March  10  to  omit  the  quarterly  divi¬ 
dend  which  ordinarily  would  be  payable 
about  April  1  on  the  class  A  common 
stock.  The  company  has  been  making 
(|uarterly  distributions  of  50  cents  per 
share  on  this  issue. 


Directors  of  the  Philadelphia  Com¬ 
pany  *  have  declared  an  extra  dividend 
of  15  cents  a  share  and  the  regular 
quarterly  dividend  of  20  cents  a  share 
on  the  common  stock,  both  payable 
April  30  to  holders  of  record  April  1. 


Output  Approactiins 
Last  Year’s 

For  the  week  ended  March  28  the 
output  of  electric  light  and  power  plants, 
1,680,841,000  kw.-hr.,  was  only  1.5  per 
cent  less  than  in  the  corresponding  week 
of  1930,  according  to  estimates  by  the 
statistical  research  department  of  the 
N.E.L.A. 

While  the  output  continues  below  that 
of  1930  the  gap  has  in  recent  weeks 
been  gradually  closing.  The  increase 

T  T 


appears  to  be  real,  and  not  explained  by 
reduced  production  in  1930.  The  figures 
for  1929  are  being  closely  approached 
and  the  excess  over  1928  is  growing. 
The  accompanying  table  gives,  in  per 
cent,  the  change  compared  with  the  out¬ 
put  in  corresponding  weeks  during  the 
past  three  years. 


Week  1931  Compared  with 

Ended  1930  1929  1928 

February  21 . — 3.6  — l.l  +  7.6 

February  28 .  — 5.6  — 3.8  -f-  5.0 

March  1 .  —4.8  —3.0  +7.9 

March  14 .  —3  4  —0.8  +9.5 

March  21 .  —2.3  —0.6  +10.2 

March  28 .  —1.5  +0.4  +12,8 


T 


Utility  Financing  Resumed 
on  Larger  Scale 


New  offerings  of  stock,  bond  an4l 
note  issues  by  the  electric  light  and 
power  companies  of  the  country  totaled 
$58,070,000  during  the  month  of  March, 
as  compared  with  $27,500,000  in  Febru¬ 
ary  and  $118,512,500  in  March,  1930. 
This  figure  brings  the  first  quarter  of 
the  year  to  a  close  with  a  total  of  $386,- 
314,000,  as  against  $401,042,500  for  the 
similar  period  of  1930,  a  decrease  of  only 
3.6  per  cent. 

The  largest  individual  offering  in 
March  was  made  by  the  Public  Service 
Electric  &  Gas  Company  of  Newark, 
N.  J.,  in  the  form  of  first  and  refunding 
mortgage  gold  bonds,  a  piece  of  financ¬ 
ing  involving  a  total  of  $26,000,000. 
The  new  issues  yielded  4.74  per  cent  as 
compared  with  an  average  yield  of  5.13 
in  February  and  4.79  per  cent  in  Jan¬ 
uary. 

In  the  field  of  foreign  financing  Cana¬ 
dian  utility  companies  have  successfully 
entered  the  American  market,  and  dur¬ 
ing  March  three  offerings  were  issued 
by  such  companies.  The  Gatineau 
Power  Company  issued  first-mortgage 
gold  bonds,  amounting  to  $8,500,000 : 
tlie  British  Columbia  Power  Corpora¬ 


tion  floated  a  four-million-dollar  loan, 
and  the  Manitoba  Power  Company  is¬ 
sued  first-mortgage  sinking-fund  gold 
bonds  to  the  amount  of  $1,000,000. 

In  their  quarterly  review  Halsey, 
Stuart  &  Company  stated  that  the  most 
favorable  sign  which  has  appeared  in 
the  l)ond  market  and  in  the  general 
business  situation  so  far  in  1931  is  the 
improvement  in  public  sentiment.  “The 
extreme  pessimism  of  last  year  appears 
finally 'to  have  worn  itself  out,”  the  re¬ 
view  comments,  “and  the  public  is 
showing  a  stronger  disposition  to  face 
the  future  with  courage  than  at  any  time 
since  the  collapse  of  1929.  .  .  . 

Signs  of  general  business  improvement 
frequently  make  their  appearance  first 
in  the  bond  market.  Various  factors 
which  should  help  to  bring  about  im¬ 
proved  demand  for  bonds  already  have 
been  noted,  and  the  events  of  the  year 
so  far  indicate  that  the  market  is  by  no 
means  completely  lacking  in  stamina.’* 

That  the  public  utility  companies 
have  sensed  this  trend  is  evidenced  by 
the  fact  that  on  the  first  day  of  .April 
two  new  offerings  were  made,  totaling 
$45,000,000. 


New  Security  Issues  of  Electric  Service  Companies  in  March 


Name  of  Company  Amount 

Chicago  District  Electric 

Generatinft  Corp .  $2,910,000 

lowa-Nebraska  Li^ht  dt  Power  Co.  3. 500.000 
Alabama  Power  Co .  8.000,000 

Pacific  Public  Service  Co .  8,000,000 

Nevada-California  Electric  Corp. .  2,000,000 

Jersey  Central  Power  &  Liirht  Co.  3,700,000 
Public  Service  Electric  A  Gas  Co.  26,000,000 

New  England  Public  Service  Co. . .  3,960,000 

Total .  $58,070,000 

Total  amount  actually  realised.  55,850,100 


Period 

(Y'ears) 

Class 

Cumulative  preferred  stock. 

30 

First  lien  and  refunding  mort¬ 
gage  gold  bonds,  series  R  . 

36 

First  and  refunding  mort¬ 
gage  gold  bonds . 

5 

Gold  notes . 

25 

First  trust  mortgage  gold 
bonds . 

16 

40 

First  mortgage  and  refund¬ 
ing  gold  bunds,  series  B. . 
First  and  refunding  mort¬ 
gage  gold  bonds . 

Prior  lien  preferred  stock. . . 

Interest 

Per  Cent 

Purpose 

Rate 

Price 

Yield 

To  provide  funds  to  meet  construction  ex- 

penditures . 

6 

97 

6. 18 

To  reimburse  the  company  in  part  for  caoital 

expenditures  heretofore  made . 

5 

95 

5.30 

To  retire  certain  floating  debt  incurred  on 

account  of  additions  and  improvements 
already  made  to  its  properties . 

4} 

98} 

4.58 

To  liquidate  indebtedness  orto  reimburse  for 

funds  expended  on  redemption  of  bonds, 
construction  and  for  general  corporate 

purposes . 

5 

99 

5.23 

To  reimburse  for  expenditures  on  additions. 

extensions  and  improvements  to  property. 

5 

93 

5.52 

5 

101 

4.90 

To  retire  outstanding  bonds  and  to  reimburse 

fOT  expenditures  already  made  for  addi¬ 
tions  and  improvements  to  the  properties . 

4 

93i 

4.32 

7 

99 

7.07 

Rights . 

Total  financing  for  March .  $55,850,100 
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Business  News  and  Markets 


Allis -Chalmers  Bookings 

Down  14.2  Per  Cent 


WHILE  the  effect  of  generally  de¬ 
pressed  business  is  shown  in 
l)ookings  and  income  of  the  Allis- 
Chahners  Manufacturing  Company  for 
1930,  unfilled  orders  showed  an  increase. 
These  orders  at  the  end  of  the  year 
were  $13,002,923,  against  $12,872,676 
for  1929  and  $9,681,214  for  1928. 

Bookings  for  the  vear  totaled  $41,606,- 
196,  against  $48,493,817  for  1929,  a 
drop  of  14.2  per  cent;  billings  were 
down  8.4  per  cent,  from  $45,302,355  to 
$41,475,949,  and  net  income  decreased 
16.8  per  cent,  from  $4,330,888  to 
$3,604,609.  This  represented  earnings 
per  share  of  $2.86,  against  $3.44  in  1929. 

Additions  to  buildings  and  equipment 
costing  in  the  aggregate  $1,598,965 
were  made  and  added  to  capital  account 
during  the  vear. 

Expenditures  amounting  to  $1,275,597 
for  experimental  and  clevelopment  work 
covering  existing  products  and  additions 
thereto  were  made  and  charged  to  cost 
of  operations ;  this  compares  with 
$1,317,957  in  1929. 

Expenditures  for  maintenance  and  re¬ 
pairs  of  buildings,  machinery,  equipment, 
etc.,  amounted  to  $1,450,448.  The  re¬ 
serve  set  aside  in  1930  for  depreciation 
of  buildings,  machinery  and  etjuipment 
was  $857,350.  The  total  of  the  two 
items  aggregating  $2,307,798  has  been 
charged  to  cost  of  operations. 

1930  1929 


Salesbilled .  $41,475,949  $45,302,355 

Goet  of  sales,  includint:  di*- 

preeiation* .  37,665,426  40,812,629 


<  >|>eratinp  income . 

Intereet,  diecounta,  roval- 

$3,810,522 

$4,480,762 

ties,  conimiesions,  etc. 
(net) . . 

6 1 6,086 

659,162 

Total  income . 

Debenture  interest  and  am¬ 
ortization  of  discount . 

$4,426,609 

822,000 

$5,148,888 

818,000 

Net  income . 

$3,604,609 

$4,330,888 

♦  Depreciation . 

$857,350 

$742,580 

T 


Germany’s  Output 
Also  Reduced 

The  INI)l’STRI.\L  DEPRESSION  is  .still 
making  itself  felt  in  a  reduced  demand 
for  electric  power  in  Germany.  Thus, 
<luring  Decemher  last  the  output  of  the 
122  jirincipal  electric  supply  undertak¬ 
ings  in  the  country  amounted  to  1,423,- 


400,000  kw.-hr.,  bringing  up  the  total 
for  1930  to  only  16.214.300,(X)0  kw.-hr., 
as  compared  with  16.906,400,000  in  the 
preceding  year,  a  decline  of  about  4 
jier  cent.  This  closely  parallels  the 
change  in  the  United  States,  where  the 
decline  was  about  2  per  cent. 

T 

G.  E.  Refrigeration  Men 
Hold  Sales  Conference 

At  the  .annual  national  sales  conven¬ 
tion  of  the  electric  refrigeration  depart¬ 
ment  of  the  General  Electric  Company, 
which  was  held  recently,  plans  for  an 
intensive  sales  campaign  throughout  the 
year  were  outlined  in  detail.  The  con¬ 
ference  marked  the  launching  of  a  sales 


A  SECTIONAL  committee  for  for¬ 
mulation  of  standards  for  electric 
welding  apparatus  has  been  formed 
under  .American  Standards  Association 
procedure,  with  National  Electrical 
Manufacturers’  .Association  and  Amer¬ 
ican  Institute  of  Electrical  Engineers 
as  joint  sponsors.  The  scope  of  the 
work  includes  definitions  of  terms, 
classification,  rating,  heating,  efficiency, 
testing  methods,  dielectric  test,  stand¬ 
ard  values  of  current  and  voltage  and 
nameplate  data.  The  committee  has 
now  under  consideration  A.I.E.E. 
Standards  Nos.  38  and  39  respectively 
on  electric  arc  welding  apparatus  and 
resistance  welding  apparatus.  The 
chairman  of  the  committee  is  F.  M. 
Farmer.  Electrical  Testing  Laborato¬ 
ries,  who  represents  the  A.I.E.E.  and 
.American  W  elding  Society. 

Eleven  national  organizations  are  rep¬ 
resented  on  the  committee,  as  follows : 

.American  Bureau  of  Shipping,  repre¬ 
sented  by  J.  L.  Wilson.  American  Bureau 
of  Sbipping.  headquarters ;  American  Elec¬ 
tric  Railway  .Association,  F.  McVittie, 
New  A'ork  State  Railways;  American 


drive  which  is  expected  to  result  in  the 
breaking  of  all  previous  sales  records 
of  the  General  Electric  refrigeration 
department. 

In  keeping  with  all  other  plans  to 
make  1931  the  greate.st  in  the  history  of 
the  product,  the  combined  advertising 
and  sales  promotion  appropriation  has 
l)een  increased  a  half  million  dollars 
this  year  as  compared  with  1930.  The 
appropriation  for  1931  is  $6,500,(X)0, 
VValter  J.  Daily,  sales  promotion  man¬ 
ager,  told  the  convention. 

One  of  the  principal  speakers  on  the 
convention  program  was  Dr.  George  W. 
Allison,  director  of  the  electric  refrig¬ 
eration  bureau  of  the  National  Electric 
Light  Association,  who  discussed  the 
bureau’s  plan  to  aid  the  sale  of  one 
million  electric  refrigerators  throughout 
the  country  this  year.  He  explained 
that  the  association  has  a  program, 
which  calls  for  the  expenditure  over 
three  years  of  $5,(KX),(X)0  in  advertising. 
About  3,500  electric  light  and  power 
companies,  he  said,  would  be  interested 
in  the  association’s  activity. 

▼  T 


Institute  of  Electrical  Engineers,  .A.  M. 
Candy,  W'estinghouse  Electric  .  Manu¬ 
facturing  Company;  J.  \V.  Owens,  Weld¬ 
ing  Engineering  &  Research  Corporation ; 
F.  M.  Farmer,  Electrical  Testing  Labora¬ 
tories;  .American  Institute  of  Steel  Con¬ 
struction,  E.  H.  Frankland.  .American 
Institute  of  Steel  Construction,  headquart¬ 
ers  ;  American  Railway  .Association,  Lem 
Adams,  Union  Pacific  Railroad;  .American 
Society  of  Mechanical  Engineers,  N.  M. 
Loney,  Fisher  Body  Corporation ;  Ameri¬ 
can  Welding  Society.  P'.  \I.  Farmer,  Elec¬ 
trical  Testing  Laboratories;  Frank  P. 
McKibben,  consulting  engineer. 

Alternates — W.  Spraragen.  .American 
Bureau  of  W’elding,  headquarters ;  E.  \A)n 
.Steeg,  (jeneral  Electric  Company ;  Na¬ 
tional  P'lectric  Light  .Association,  .A.  B. 
Morgan,  National  Electric  Light  Associa¬ 
tion,  headquarters ;  National  Electrical 
Manufacturers’  Association,  James  Burke. 
Burke  Electric  Company ;  L.  D.  Meeker, 
General  Electric  Company. 

Alternates — F.  W.  Ells,  Northwestern 
Manufacturing  Conqiany :  W.  W^  Reddie. 
W'estinghouse  Electric  &  Manufacturing 
Company ;  Society  of  .Automotive  Engi¬ 
neers,  Alexander  Churchward,  W'ilson 
W'elder  &  Metals  Company;  U.  S.  Navy 
Department,  Lieut. -Commander  N.  L. 
Rawlings,  Bureau  of  Construction  and  Re¬ 
pair,  U.  S.  Navy  Department. 
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Members-at-Large  —  H.  A.  Woofter, 
Swift  Electric  Welder  Company;  R.  S. 
Donald,  Thomson-Gibb  Electric  Welding 
Company. 

T 

TRADE  BRIEFS 

Utilities  Equipment  Corporation,  Ltd., 
Los  Angeles,  has  been  appointed  repre¬ 
sentative  for  the  Electro  Engineering 
Company,  New  York  City,  in  the  states 
of  Washington,  Oregon,  California,  Ari¬ 
zona,  Nevada,  Idaho  and  Utah. 

• 

General  Electric  Company,  Schenec¬ 
tady,  N.  Y.,  has  disposed  of  its  trolley 
line  material  business  to  the  Ohio  Brass 
Company,  Mansfield.  Ohio.  This  in¬ 
cludes  overhead  materials  for  electric 
railways,  electrified  mines,  industrial 
haulage  and  electrified  steam  roads. 

• 

Electric-Auto  Lite  Company  and  sub¬ 
sidiaries  report  for  year  ended  Decem¬ 
ber  31,  1930.  consolidated  net  income  of 
$5,043,402  and  $118,805  non-recurring 
expenses,  equivalent,  after  7  per  cent 
preferred  dividends,  to  $5.32  a  share 


on  892.593  no-par  shares  of  common 
stock,  excluding  33,975  shares  held  in 
treasury. 

• 

Landers.  Frary  &  Clark  reports  for 
year  ended  December  31,  1930,  net 
profit  of  $1,064,661,  equivalent  to  $2.53 
a  share  (par  $25)  on  420,000  shares  of 
capital  stock.  This  compares  with 
$2,337,105,  or  $5.56  a  share,  in  1929. 

T 

Contract  Placed  for 
Insulators  and  Hardware 

A  coNTR.vcT  HAS  recently  been  placed 
by  the  Pennsylvania  Water  &  Power 
Company  with  the  Ohio  Brass  Company 
covering  the  hulk  of  suspension  insulator 
requirements  and  all  the  hardware  for 
its  new  220-kv.  transmission  line  con¬ 
necting  the  Safe  Harbor  power  develop¬ 
ment  and  Baltimore.  Part  of  the  in¬ 
sulator  order  was  placed  with  Locke 
Insulator  Company.  This  line  will 
serve  Baltimore’s  industries  with  light 
and  power. 

T  T  ▼ 


Westinshouse  Gets 
Transformer  Order 

As  A  PART  of  the  electrical  equipment 
for  one  of  the  largest  electrometal¬ 
lurgical  plants  in  the  world  the  West- 
inghouse  Electric  &  Manufacturing 
Company  has  received  from  the  Elec¬ 
trometallurgical  Company  an  order 
amounting  to  approximately  $100,000 
for  six  5,000-kva.  electric  transform¬ 
ers  to  supply  power  to  electric  fur¬ 
naces.  The  new  plant,  which  will  be 
at  Boncar,  W.  \'a.,  is  being  constructed 
by  the  Electrometallurgical  Company, 
a  subsidiary  of  the  Union  Carbide 
Carbon  Corporation. 

T 


New  York  Metal  Prices 


-Mar.  25,  1931 

April  1.  1931 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic _ 

Lead,  Am.  S.  &  R.  price 

10 

9; 

4J 

Antimony . 

7.05 

7 

■Nickel,  inKot . 

35 

35 

Zinc,  spot* . 

Tin,  Straits . 

4.30 

4.30 

27.05 

261 

.-Muminum,  99  per  cent. 

23.30 

23.30 

EXPORTS  OF  ELECTRICAL  EQUIPMENT  (PRELIMINARY) 


/ - 

- .laniiary 

• - - ^ 

-.ianuar\’ 

■  — 

- .Tft»uiary - ^ 

Article 

1930 

1931 

.Article 

1930 

1931 

Article 

1930 

1931 

vieuerators: 

(ienerators: 

Generators: 

Direct  Current-  - 

Miitors,  over  J  and  under 

Ke<'eivinc  sets . 

562.444 

1,075,814 

Under  500  kw . 

139,286 

23,731 

•  1  hp . 

55,407 

27,266 

Radio  rei-eiving  tubes.  .  . 

222,047 

131,552 

500  kw.  and  over . 

127,178 

15,730 

.'stationary  motors — 

Receiving-set  com- 

.AlternatinK  current 

1  to  200  hp . 

433,792 

174,949 

ponents . 

303,856 

250.980 

Under  2,000  kva . 

23.456 

8,008 

Over  200  hp . 

75,969 

40.842 

Loudspeakers . 

154,952 

104,784 

2,000  kva.  and  over . 

15.240 

Railway  motors . 

1,420 

22,377 

Other  receiving-set  ac- 

Steam  turbine  generator 

h;iectric  locomotives — 

ceasorien . 

112,782 

61.112 

sets . 

231,593 

78,804 

liailway . 

29,592 

39,124 

Telegraph  apparatus . 

81.070 

17,313 

.Accessories  and  parts  for 

Mining  and  industrial. .  . 

61,029 

12,273 

Telephone  apparatus — 

(tenerators . 

75,913 

38,713 

Station  and  warehouse  elec- 

Telephone  instruments. . 

40,606 

17,641 

.Arc  weldinu  sets . 

18,565 

54,320 

trie  motor  trucks . 

31,697 

2,300 

Telephone  switchboards. 

167,191 

9,482 

Self-contained  liKhtiiiK  out- 

Starting  and  controlling 

Other  telephone  equip- 

fits . 

98, 587 

19,984 

equipment — 

ment . 

523,347 

229,277 

•'.itteries: 

For  industrial  motors. . .. 

172,359 

90,834 

Bells,  buzzers,  annuncia- 

Storace  and  No.  6  dry  cell 

For  eler'tric  railwav  and 

tors,  and  alarms . 

47.897 

26,004 

batteries . 

vehicle  motors . 

1 1,644 

6,781 

Other  ele<'tric  apparatus: 

6-volt  storase  batteries  . 

1 16,494 

131,274 

Portable  electric  tools . 

121,677 

53,887 

Spark  plugs . 

148, 302 

176.875 

( )ttier  storace  batteries. . 

88,381 

148,524 

.Accessories  and  parts  for 

( >ther  starting.lighting,  and 

No.  6  dry  cell  batteries.. . 

33,464 

37,916 

motors . 

304.142 

152,487 

ignition  equipment . 

137,162 

91.234 

Flashlight  batteries . 

284,213 

200,979 

Electric  refrigerators  and  parts: 

Insulating  material . 

148.787 

58,960 

Radio  B  and  C  batteries 

Household . 

684,757 

323.437 

Metal  conduit,  outlet,  and 

(dry) . 

67,101 

31,748 

Commercial  up  to  1  ton .... 

138,005 

1 13,91 1 

switch  boxes . 

157,253 

58,676 

<  >ther  dry  and  wet  cell 

Parts  for  electric  refrigera- 

Sockets,  outlets,  fuse  bl<K-ks, 

primary  batteries . 

61,196 

9.968 

tors . 

184,634 

and  lighting  switches. .  . . 

169,340 

128.144 

TransforininK  or  convertini: 

Electric  appliances: 

Electric  interior  lighting 

apparatus: 

Electric  fans . 

67.638 

28.496 

fixtures . 

206,665 

105,860 

Power  transformers,  500 

Electromechanical  health 

F;ie<'tric  street  lighting  fix- 

kva.  and  over . 

324,745 

45,397 

exercisera . 

6.790 

6.621 

tures . 

43,200 

42.597 

Distribution  transformers. 

Elei-tric  incandescent  light 

Other  wiring  supplies  and 

•  less  than  500  kva . 

232,461 

66,613 

bulbs . 

line  material . 

160.489 

111,385 

Instrument  transformers.  . 

16,701 

14.388 

For  automobiles,  flash- 

<  >ther  electrical  appara- 

( )ther  transformers . 

150,571 

30,670 

lights,  and  Christmas 

tus,  n.e.s . 

986,547 

444.231 

Complete  battery  charcers 

trees . 

12,318 

13,608 

Rubber  and  friction  tape . 

42,249 

31,763 

under  1 5  amp . 

17,502 

6,403 

Other  metal  filament .... 

118,594 

76,145 

Globes  and  shades  for  lights 

Double-current  and  motor 

Other  electric  lamp  bulbs 

30,682 

16,473 

ing  fixtures . 

52,151 

45,219 

generators,  dynamotors. 

Flashlight  cases . 

155,522 

54,556 

Glass  electric  insulators . 

37,628 

10.764 

synchronous,  and  other 

Searcnhghts  and  floodlights 

47,896 

63,780 

Electrical  porcelain: 

converters . 

159,022 

93,589 

Electric  household  washing 

For  less  than  6,600  volts. . . 

80,961 

26,246 

I'ransmission  and  distribution 

machines . 

185,913 

71,853 

F'or  6,600  volts  and  over.  . . 

115,798 

22,744 

apparatus: 

Electric  domestic  vacuum 

Carbons  and  electrodes: 

•Switchboard  panels,  except 

cleaners . 

136,339 

80,503 

Electrodes  for  electric 

telephone . 

212.789. 

300,581 

( )ther  domestic  motor- 

furnaces . 

240,379 

174,981 

Power  switches  and  circuit 

driven  devices,  except 

<  >ther  carbon  products . 

51,650 

55,643 

breakers  over  10  amp. . . . 

380,820 

140.077 

tools . 

97,999 

25,750 

Insulated  iron  or  steel  wire 

Fuses . 

56.993 

20,460 

Electric  flatirons . 

38, 1  57 

5,183 

and  cable . 

22,317 

21,997 

Watt  -  hour  and  other 

Electric  cooking  ranges. . . . 

20.466 

21,418 

Copper,  bare  wire . 

161,922 

157,226 

measuring  meters . 

III  012 

32,057 

( )ther  domestic  heating  and 

Insulat^  copper  wire  and 

Klectrical  indicating  in- 

cooking  devices . 

76,167 

72,343 

cable . 

strumeiits . 

61,329 

52,594 

Industrial  electric  furnaces. 

Rubber-covered  wire . 

110,456 

61.955 

F;iectrical  recording  in- 

ovens,  and  other  heating 

AVeatherproof  wire . 

16,516 

21,862 

struments . 

60,497 

17,749 

devices . 

40,434 

83,139 

Telephone  cable . 

79,162 

25,832 

Other  electrical  testing  ap- 

Therapeutic  and  x-ray  ap- 

<  >ther  insulated  cupper 

paratus . 

90,704 

72,976 

paratus . 

166,261 

124,120 

wire . 

298,355 

214.830 

Lightning  arresters  choke 

Nickel-chrome  electric  re- 

coils,  reactors,  and  parts 

103,958 

33,966 

Signal  and  communication  de- 

sistance  wire . 

15,458 

Motors,  starters,  and  con- 

Radio  apparatus-  - 

Totals . 

$12,764,092  $7,927,454 

trollers: 

Transmitting  sets,  tubes. 

.Motors,  i  hp.  and  under. . . 

245,288 

119,582 

'  and  parts . 

167,126 

47,662 
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Market  Conditions 


HKSITANCY  in  placing  equipment  orders  continues  in  the 
Eastern  district,  although  prices  have  receded.  Day-to-day 
business  is  fairly  satisfactory,  but  a  much  larger  volume  is 
anticipated  in  the  near  future.  Line  and  substation  equipment  com¬ 
prises  the  hulk  of  central  station  business. 

- Encouraging  reports  are  coming  in  from  the  West  and 

Middle  West,  hut  volume  is  limited.  Wholesale  business  on  the 
Pacific  Coast  has  lieen  better  during  March,  but  is  still  considerably 
Ik.*1ow  normal. 

T  T  T 


PACIFIC  COAST 

-Wholesalers  report  that  March 
was  slightly  better  than  February, 
bat  still  very  subnormal,  for  Feb¬ 
ruary  was  the  poorest  electrical 
month  for  many  years.  Collections 
have  slcnved  about  10  per  cent  and 
now  average  45  days,  as  many 
excellent  accounts  are  topheaz'y 
through  inability  to  collect  their 
own  outstanding  accounts. 

—Governmental  and  municipal 
xvorks  predominate  in  construction 
reports,  ez’en  out  of  proportion. 
Many  major  jobs  arc  announced, 
but  there  are  not  yet  enough  to  go 
around,  and  as  they  atV  bitterly 
fought  for,  usually  represent  small 
profit. 

Major  construction  announced  dur¬ 
ing  the  past  week  includes  an  $800,000 
state  building  for  Los  Angeles  and  a 
$12,000,000  apartment  hotel  with  a  com¬ 
bined  theater  having  a  seating  capacity 
of  5,000  for  San  Francisco.  Power  com¬ 
pany  purchasing  includes  a  tie-in  to 
handle  mining  interests  at  Gustine  and 
a  12-mile  tie-in  at  Madera,  together 
with  Los  Angeles  substations  and  a 
45-standard  street-lighting  job  for 
Eureka.  San  Francisco  municipal  pur¬ 
chases  are  especially  active,  including  a 
$4,500  award  for  a  39-standard  street¬ 
lighting  job,  with  another  similar  in¬ 
stallation  for  75  ornamental  fixtures 
coming  up,  also  a  $2,000  award  for 
compensators,  lighting  and  wiring  jobs 
for  new  piers  and  playground  lighting, 
this  last,  however,  lieing  held  up  until 
July  appropriations.  Work  will  soon  be 
under  way  on  the  6,000-population  city 
intended  to  house  Boulder  Dam  work¬ 
ers,  and  such  preliminary  work  as  rail¬ 
way  and  power  lities  is  well  under  way. 
Other  power  purchases  include  a  $20,000 
turbine  repair  job  for  Seattle,  $17,000 
worth  of  Westinghouse  capacitors  for 
Sacramento  and  a  $40,000  switchboard 
and  panel  job  for  the  city  of  Los  Ange¬ 
les.  besides  the  usual  number  of  car¬ 


loads  of  poles,  pole-line  hardware  and 
crossarms. 

Motor  and  small  transformer  sales 
last  week  showed  a  marked  increase 
over  other  weeks  of  March,  but  the 
volume  for  the  month  was  far  below 
the  amount  anticipated  earlier  in  the 
year,  mainly  because  lumber  mills  and 
allied  woodworking  plants  are  not  buy¬ 
ing.  One  of  the  larger  jobbers  in 
Seattle  reported  a  movement  of  50  mo¬ 
tors  from  100  hp.  down.  10  per  cent 
of  the  number  to  mills,  the  remainder 
about  equally  divided  among  pulp  and 
paper  plants,  miscellaneous,  industrials, 
refrigeration  and  dealers.  Orders  in¬ 
clude  four  30-hp.  machines  to  an  eastern 
Washington  lumber  mill,  fifteen  from 
30  hp.  down  to  industrials,  two  40-  and 
one  25-kva.  transformers,  another  fifteen 
transformers,  10-  and  7i-kva. ;  another 
30  motors  from  50  hp.  down  to  mis¬ 
cellaneous  industrials  and  another  twenty 
machines  from  30  hp  down  to  eastern 
Washington  irrigation  districts.  A 
Seattle  manufacturer’s  agent  sold  one 
69-kv.  breaker  to  the  California  Oregon 
Power  Company  for  installation  at 
Klamath  Falls,  Ore.,  also  about  $3,500 
worth  of  miscellaneous  switchgear  to 
central  stations  on  Puget  Sound.  Re¬ 
ported  notices  of  a  proposed  $2,000,000 
power  development  on  North  Santiam 
River,  near  Nehama,  Ore.,  involving  an 
8-mile  canal,  will  be  filed  at  Salem.  Ore., 
shortly.  Yakima,  Wash.,  is  planning  the 
installation  of  74  street  lamps  on  down¬ 
town  streets  and  the  Coquille,  Ore., 
Council  is  considering  a  similar  in¬ 
stallation  costing  $8,500. 

CONSTRUCTION  PROJECTS 

Tea  Garden  Products  Company,  San 
Francisco,  Calif.,  has  plans  for  a  food 
products  plant  at  Seattle,  Wash.,  to  cost 
$250,000.  National  Silicate  Products  Com¬ 
pany,  San  Francisco,  Calif.,  contemplates 
cement  mill  near  Pittsburg,  Calif.,  to  cost 
over  $150,000.  California-Oregon  Power 
Company,  Medford,  Ore.,  plans  hydroelec¬ 
tric  power  plant  on  Klamath  River  to  cost 
$4,500,000.  United  States  Indian  Irriga¬ 
tion  Service,  Yakima.  Wash.,  will  receive 
bids  until  April  10,  for  substation  equip¬ 
ment  for  lowering  voltage  from  66,000  to 


2,300  volts,  and  for  supplying  power  to 
250-  and  125-hp.  motors.  Utah  Power  & 
Light  Company,  Salt  Lake  City,  Utah, 
plans  power  substation  at  Strawberry  Lake. 

<♦ 

NEW  ENGLAND 

— A  SLACKENING  IN  THE  buying  rate 
of  electrical  equipment  zvas  reported 
for  the  past  zveek.  A  falling  off  in 
heavy  machinery  orders  and  in¬ 
terest  is  recorded  by  one  manufac- 
tufer,  though  recently  a  Western 
Massachusetts  pozver  company  com¬ 
pleted  the  placement  of  orders  for 
new  water-power  unit,  including  a 
water-wheel  rated  at  6,000  hp., 
generator  and  transformers. 

Little  change  is  reported  in  the  status 
of  turbo-generators.  A  number  of  small 
institutional  units  are  being  considered. 
Small  motor  sales  are  steady,  but  behind 
in  volume  for  the  first  quarter  as  com¬ 
pared  with  last  year.  Small  switch  and 
control  apparatus  is  quiet  and  general 
scheduled  materials  in  less  demand.  Ac¬ 
cording  to  one  manufacturer  March 
business  declined  in  volume  as  compared 
with  the  preceding  month.  Central- 
station  equipment  orders  of  interest 
were  few.  One  representative  reported 
spotty  movement  in  transformers  and 
little  interest  in  line  materials.  Sub¬ 
station  needs  present  little  encourage¬ 
ment,  according  to  one  manufacturer, 
though  numerous  line  extensions  are 
being  planned  in  northern  districts  of 
this  area. 

CONSTRUCTION  PROJECTS 
American  W  riting  Paper  Company, 
Holyoke,  Mass.,  plans  electrification  of 
local  mills,  including  installation  of  motors, 
controls  and  other  equipment,  .\tliol  Gas 
&  Electric  Company,  Athol,  Mass.,  con¬ 
templates  extensions  in  66,000-volt  trans¬ 
mission  lines,  reported  to  cost  over  $75,(KM). 
Boston  Consolidated  Gas  Company,  Bos¬ 
ton,  Mass.,  plans  equii)ment  storage,  dis¬ 
tributing  and  service  plant  at  Jamaica 
Plain,  reported  to  cost  over  $80,000. 

❖ 

SOUTHEAST 

— The  only  change  to  be  noted  in 
conditions  in  the  Southeast  in  the 
past  week  zvas  the  slightly  increased 
actiz'ity  on  the  part  of  industrials, 
central-station  activities  remaining 
quic 

A  Georgia  textile  mill  ordered  motors 
and  control  equipment  amounting  to  ap¬ 
proximately  $50,000,  while  a  South 
Carolina  te.xtile  ordered  similar  equip¬ 
ment  to  the  extent  of  $15,000.  An  in¬ 
dustrial  in  Tennessee  placed  a  $12,000 
switchboard  order  and  purchased  ap¬ 
proximately  $9,(X)0  worth  of  power 
cable.  One  pow’er  company’s  wire 
orders  last  week  aggregated  $15,600  for 
bare  and  weatherproof  copper.  Another 


658 


ELECTRICAL  WORLD— /J/)n7  4, 1931 


central-station  order  was  for  $9,000 
worth  of  elevator  equipment  in  con¬ 
nection  with  change  of  customer  service 
from  direct  to  alternating  current.  Some 
other  central-station  orders  were  for 
$6,100  worth  of  transformers  and  $7,250 
worth  of  creosoted  pine  poles  and  pole 
line  hardware.  In  connection  with  an 
electric  water-heater  sales  campaign, 
one  of  the  larger  power  companies 
ordered  $3,100  worth  of  time  switches. 

CONSTRUCTION  PROJECTS 

Virginia  Public  Service  Company,  Char¬ 
lottesville,  Va.,  plans  expansion  and  im¬ 
provements  in  power  plants  and  transmission 
lines  to  cost  over  $1,500,000.  Common¬ 
wealth  Service  Company,  Richmond,  Va., 
contemplates  oil  storage  and  distributing 
plants  to  cost  over  $100,000.  Mississippi 
Valley  Hardwood  Company,  Memphis, 
Tenn.,  contemplates  establishment  of  mill 
at  South  Memphis  to  cost  over  $80,000. 
Rambo  Lumber  Company,  Cottonwood, 
Ala.,  contemplates  improvements  in  mill  to 
cost  more  than  $85,000. 

❖ 

MIDDLE  WEST 

— General  business  in  the  Middle 
West  section  continues  to  show  im¬ 
provement.  The  volume  of  bttsi- 
ness  is  holding  up  fairly  well  and 
the  prospects  for  better  business 
the  ne.vt  quarter  of  the  year  seem  a 
little  more  promising.  While  in¬ 
dustrial  activity  is  still  quite  spotty, 
the  general  situation  seems  to  be 
improz'ing. 

— Encouraging  reports  from  the 
major  industries  indicate  that  they 
are  tnaintaining  their  positions 
and  in  some  instances  production 
schedules  are  being  increased. 

The  various  railroads  are  starting 
some  comprehensive  repair  programs 
and  the  demand  for  equipment  is  a  little 
better.  The  electrical  industry  is  re¬ 
flecting  an  increase  in  business  with 
some  price  increases  on  certain  types  of 
apparatus.  Spring  construction  is  get¬ 
ting  under  way  among  the  utility  com¬ 
panies,  in  pace  with  general  conditions. 
Some  of  the  interesting  items  placed 
this  week  include  three  15-kw.,  600- 
amp.  single-pole,  single-throw,  wheel- 
mounted,  solenoid-operated  oil  circuit 
breakers,  seven  57-cell  operating  bus 
batteries,  six  3,000-amp,,  12,000-volt 

current-limiting  reactors,  one  under¬ 
ground  conduit  contract  to  cost  approxi¬ 
mately  $40,000  and  several  construction 
orders  aggregating  $50,000. 

CONSTRUCTION  PROJECTS 

Hupp  Motor  Car  Company,  Detroit, 
Mich.,  plans  assembling  plant  at  Windsor, 
Ont.,  to  cost  about  $100,000.  Edward  Kat- 
zinger  Company,  Chicago,  Ill.,  plans  addi¬ 
tion  to  tinware  plant  to  cost  $150,000. 
Chicago,  Rock  Island  &  Pacific  Radroad 
Company,  Chicago,  Ill.,  contemplates  grain 
elevator  at  Kansas  City,  Mo.,  to  cost  about 
$1,000,000.  Crowell  Publishing  Company, 


Springfield,  Ohio,  plans  printing  and  pub¬ 
lishing  plant  addition  to  cost  over  $600,000. 
Arrowhead  Light  &  Power  Company, 
Cook,  Minn.,  contemplates  an  addition  to 
power  plant,  with  installation  of  new  equip¬ 
ment.  Municipalities  Gas  Corporation, 
Minneapolis,  Minn.,  contemplates  hydro¬ 
electric  generating  plant  on  Cannon  River, 
near  Cannon  Falls,  Minn.,  to  cost  over 
$200,000. 

❖ 

EASTERN 

— A  PROMINENT  MANUFACTURER  of 
electrical  equipment  tn  New  York 
sums  up  the  situation  by  saying: 
"We  expect  a  lot  of  things  to  break 
very  soon.”  This  expression  is 
quite  pertinent  to  the  general  trend. 
Inquiries  are  coming  in  at  a  satis¬ 
factory  level  both  for  central  station 
and  industrial  apparatus,  but  con¬ 
tracts  are  maturing  much  more 
slowly;  hesitancy  in  placing  orders 
continues  to  persist  despite  present 
price  levels. 

'—Easily  75  per  cent  of  pozver  station 
business  is  centered  in  line  and  sub¬ 
station  equipment,  and  there  is  slight 
interest  in  heavy  machinery.  Some 
of  the  key  industries  shozv  en¬ 
couraging  return  of  actiznty  and 
this  is  reflected  in  a  better  call  for 
motors,  controls  and  kindred  equip¬ 
ment.  Government  account  con¬ 
tinues  to  give  good  promise. 

Metropolitan  business  is  assuming 
sizable  proportions;  the  New  York 
Edison  Company  has  authorized  im¬ 
provements  and  equipment  purchases 
for  its  East  River  generating  plant  to 
cost  $5,520,100.  United  Electric  Light 
&  Power  Company,  an  affiliated  interest, 
has  approved  a  similar  develqpment  for 
its  Hell  Gate  power  station,  costing 
$6,329,(XK).  The  Navy  Department  has 
placed  an  order  with  the  Moore  Steam 
Turbine  Corporation  for  a  turbo-alter¬ 
nator  for  the  Brooklyn  navy  yard  at  a 
price  of  $30,000;  anotlier  award  for  a 
similar  unit  for  the  Philadelphia  navy 
yard  has  gone  to  the  Elliott  Company  at 
a  figure  of  $49,880.  Contract  for  a 
turbo-alternator  for  the  Great  Lakes 
naval  training  station  will  soon  be 
placed,  bids  being  received  from  three 
companies.  The  Novo  Engine  Company 
has  secured  an  order  from  the  United 
States  Engineer  Office  at  Vicksburg, 
Miss.,  for  a  gasoline  engine-driven  gen¬ 
erator  set.  Allis-Chalmers  Manufactur¬ 
ing  Company  has  tendered  a  low  bid 
for  a  steam  turbo-generating  unit  for  the 
municipal  power  station  at  Pasadena, 
Calif.,  25,000  kw.  rating,  at  $400,000, 
expected  to  be  placed  shortly. 

Industrial  orders  are  developing  in 
the  metal-working  and  allied  industries, 
as  well  as  for  paper,  textile  and  food 
product  plants;  the  chemical  field  is  ex¬ 
pected  to  be  an  active  buyer  of  motors 
and  affiliated  apparatus  in  the  next  30  to 


60  days.  A  leading  automobile  manu¬ 
facturer  has  entered  the  market  and  is 
placing  orders  for  rubber,  copper,  elec¬ 
trical  specialties  and  other  equipment, 
said  to  total  over  $1,500,000.  The  Gen¬ 
eral  Electric  Company  is  low  bidder  for 
a  quantity  of  electric  meters  for  the 
Panama  Canal  Zone  and  is  scheduled  to 
secure  the  order. 

CONSTRUCTION  PROJECTS 

Board  of  Education,  New  York,  has 
authorized  installation  of  equipment  for 
electrical  engineering  instruction  at  new 
Samuel  Gompers  Industrial  School  for 
Boys.  Bronx,  entire  project  to  cost  over 
$1,000,000.  R-K-O  Studios,  Inc.,  New 
York,  will  carry  out  expansion  and  im¬ 
provement  program  at  motion  picture  plant 
at  Culver  City,  Calif.,  to  cost  more  than 
$2,.500.000.  Art  Metal  Works,  Inc.,  New¬ 
ark,  N.  J.,  has  filed  plans  for  plant  addi¬ 
tion  to  cost  over  $175,000.  State  Board 
of  Education,  Trenton,  N.  J.,  will  receive 
bids  until  April  8,  for  installation  of  under¬ 
ground  electric  distributing  system  at  State 
Teachers’  College  and  State  Normal 
School,  Ewing  Township.  Perth  Amboy, 
N.  J.,  contemplates  extensions  in  city- 
owned  light  and  power  plant,  with  installa¬ 
tion  of  additional  equipment.  Pennsylvania 
Railroad  Company,  Philadelphia,  Pa.,  will 
proceed  with  new  passenger  terminal  sta¬ 
tion  at  West  Philadelphia,  tcT cost  $1,500,(XX). 
Philadelphia  Electric  Company,  Philadel¬ 
phia,  Pa.,  has  plans  for  a  power  substation 
to  cost  $150,000.  General  Purchasing 
Officer,  Panama  Canal,  Washington,  D.  C., 
will  receive  bids  until  April  10,  for  trans¬ 
formers,  lightning  arresters,  disconnecting 
switches,  etc.  (Schedule  2641);  also,  until 
April  14,  for  high-tension  suspension  insu¬ 
lators,  wire,  susiK*nsion  clamps  and  other 
line  supplies  (Schedule  2643). 

❖ 

SOUTHWEST 

— Business  conditions  in  St.  Louis 
district  remain  as  in  reports  for  the 
last  few  weeks.  The  volume  of  sales 
to  industrials  has  held  its  ozvn  and 
utilities  are  buying  only  their  tem¬ 
porary  requirements. 

Contracts  closed  include  motors  and 
control  for  driving  presses  of  one  of 
the  St.  Louis  daily  newspapers,  amount¬ 
ing  to  $55,000;  synchronous  conden¬ 
sers  for  power-factor  correction, 
$40,0(X);  line  material  motors  and  trans¬ 
formers  for  a  Southern  municipal  plant. 
$15,000;  motor  for  ice  plant,  $3,(X)0, 
pnd  a  500-hp.  synchronous  motor  for  a 
Texas  water  works  to  cost  $6,000. 

CONSTRUCTION  PROJECTS 
Missouri-Kansas-Texas  Railroad  Com¬ 
pany,  St.  Louis,  Mo.,  has  approved  plans 
for  a  gp-ain  elevator  at  Kansas  City,  Mo., 
to  cost  close  to  $300,000.  Slack  Petroleum 
Company,  Tulsa,  Okla.,  plans  oil  refining 
plant  at  Lcwigview,  Tex.,  to  cost  more  than 
$250,000.  Perryville,  Mo.,  contemplates 
power  plant  to  cost  close  to  $90,000.  North 
American  Car  Company,  Coffeyville,  Kan., 
contemplates  improvements  in  railroad  car 
plant  to  cost  over  $100,000.  Republic  Oil 
&  Refining  Company,  Houstpn,  Tex.,  plans 
oil  refining  plant  at  Texas  City,  Tex.,  to 
cost  about  $1,000,000. 
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New  Equipment  Available 


Resistor  Combination  for 
Power  Transformer 

Connection  to  main  power  station 
buses  for  auxiliary  lighting:  and  power 
transformers  are  frequently  made  by 
means  of  circuit  breakers,  in  combi¬ 
nation  with  current-limiting  reactors, 
which  protect  the  transformer  from 
large  inrushes  of  short-circuit  energy. 


A  fuse  and  resistor  combination  de¬ 
signed  to  perform  this  function  at  less 
expense  has  recently  been  announced  by 
.Schweitzer  &  Conrad.  Inc.,  Chicago. 
These  combinations  are  supplied  for 
voltages  from  2.300  to  132,000  and  for 
full-load  current  of  from  2  to  10  amp. 
It  is  stated  that  they  limit  the  short- 
circuit  currents  to  values  between  300 
and  3.000  amp.,  depending  on  the  size. 
They  are  made  for  both  indoor  and  out¬ 
door  installation. 

V 

Electric  Furnace 
for  Nitridins  Steel 

An  electric  fcrnace  built  for  nitrid¬ 
ing  steel  in  surface  hardening  has  been 
announced  by  the  Westinghouse  Electric 
&  Manufacturing  Company.  The  ob¬ 
jects  to  be  hardened  are  put  inside  the 
stationary  box,  through  which  ammonia 
gas  can  be  circulated  by  permanent 
piping.  To  make  the  box  gas-tight,  the 
edges  of  its  cover  are  turned  downward, 
dipping  in  a  trough  of  molten  lead  as  a 
seal.  The  lead  is  melted  by  tubular 
heaters  built  into  the  trough.  Then,  over 
the  box,  a  crane  sets  the  7^-ton  bell. 


or  cover,  heavily  insulated  and  lined 
with  heating  elements. 

Base,  box  and  3,500-lb.  charge  can  be 
brought  up  from  room  temperature  to 
1,000  deg.  F.  in  six  hours  by  the  input 
of  75  kw.,  220  volts,  three  phase,  after 
which  that  temperature  can  be  main¬ 
tained  by  only  11.5  kw.,  it  is  claimed. 
However,  in  continuous  work,  the  bell 
need  never  get  cold,  as  one  bell  serves 
two  bases  and  two  nitriding  boxes 
alternately. 

V 

An  addition  to  its  “Reco”  Flasher 
group,  called  the  “CMO”  fla.sher,  has 
been  announced  by  the  Reynolds  Elec¬ 
tric  Company,  Chicago,  Ill.  It  is  motor- 
operated.  therefore  positive  in  operation, 
and  is  only  4^x5x4  in.  The  prcKluct  is 
adaptable  in  the  opening  and  closing  of 
circuits  at  intervals.  It  is  suitable  for 
electric  signs,  display,  signaling  and 
special  control  work.  The  flasher  con¬ 
sists  of  gear  train  with  tilting  mecha¬ 
nism  for  tubes,  the  mercury  switches 
have  a  capacity  of  1,000  watts  and  it  is 
inclosed  in  an  approved  metal  cabinet, 
easily  installed. 

V 

Test  Switch  Constructed 
of  Phosphor  Bronze 

TEST  SWITCH  embodying  new  features 
has  recently  been  placed  on  the  market 
by  the  Meter  Devices  Company.  Canton, 


Ohio.  Important  among  these  are  the 
“Ready  Test”  feature,  a  patent-pending 
arrangement  employing  a  phosphor 
bronze  spring  jack,  by-passed  or 
shunted  in  or  out  of  the  circuit  by  means 
of  an  ingenious  but  practical  test  screw 
device.  This  feature  of  the  design 
makes  the  switch  ready  for  test  at  all 
times  with  the  plug  inserted  or  placed 
in  the  circuit  later.  All  test  circuits 
may  be  shunted  in  or  out  without  re¬ 
moval  of  test  plugs  or  connections  and 
test  instruments  which  are  connected  by 
means  of  clips  or  plugs  may  be  cut  in 
or  out  of  circuit  at  will  by  a  half  turn 
of  the  test  screws.  Test  plugs  may  be 


left  in  circuit  and  the  jack  springs 
shunted  out  and  may  be  inserted  or  re¬ 
moved  at  any  point  in  the  test  without 
danger  of  opening  any  circuit.  There 
are  no  knife  blades  to  be  opened  or 
closed  or  to  interfere  with  the  operation 
of  the  jack  and  plug. 

V 

Type  H  Cable  Spreader 

A  NEW  TYPE  OF  COMPOUND  or  oil-filled 
spreader  head,  known  as  the  "Trifur- 
cator,”  for  use  with  type  “H”  metalized 
cable,  has  been  announced  by  the  Delta- 
Star  Electric  Company.  By  its  use  the 
branch  lead  joint  is  eliminated  and  ad¬ 


ditional  support  given  cable,  as  the 
“Trifurcator”  can  be  equipped  with 
brackets  for  all  mounting  requirements. 
Wiping  sleeves  are  provided,  all  joints 
being  oil-vacuum  and  water-tight,  thus 
insuring  proper  protection  for  the  cable. 

V 

Fuse  Reducer  Desisned 
to  Prevent  Burn-Outs 

A  FUSE  REDUCER  which  is  made  up  in 
sizes  for  all  fuses  has  been  announced 
by  the  Ideal  Commutator  Dresser  Com¬ 
pany,  Sycamore,  Ill.  The  “Ideal”  fuse 
reducers  permit  the  iuhtallation  of  the 
proper  size  fuse  properly  to  protect 
wires  of  feeder  and  branch  circuits  to 
prevent  overheating  and  thus  the  de¬ 
terioration  of  the  insulation. 

The  reducers  protect  motors  or  other 
devices  against  burn-out.  In  the  present- 
day  method  of  production  it  is  often 
quite  as  necessary  to  reduce  the  size  of 
a  motor  as  to  increa.se  it.  Small  ca¬ 
pacity  switches,  30  to  60  amp.,  are  not 
as  rugged  as  100  amp.  It  is  suggested 
that  plant  engineers  purchase  the  larger 
switch  to  save  maintenance  expense  and 
insert  “Ideal”  fuse  reducers  to  take  the 
proper  size  fuse  to  protect  the  connected 
wires  or  motor. 
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